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An Anesthetist’s Responsibility 


“The responsibility of the hospital administration and professional 
staff is to adopt and enforce regulations governing the conduct of the 
surgeon, the anesthetist and all operating room personnel in anesthetizing 
locations. 

“It shall be the responsibility of the anesthetist to enforce the 
regulations.” 

These two sentences are quotations from the National Fire Pro- 
tection Association’s standard No. 56, Recommended Safe Practice for 
Hospital Operating Rooms. This particular standard is regarded almost 
as a Bible by electricians and contractors as well as hospital architects 
and others. 

If we are going to be held responsible for the enforcement of 
certain regulations, we ought to know what they are, and why they 
came into being, and what their purpose is. 

The first edition of this standard was published in 1941. Operating 
room fires and explosions with the death of patients and injury of 
personnel were just too dramatic to ignore. That forethought, pre 
paredness, and safe planning could eliminate most of these accidents 
was an opinion held by a number of anesthetists, anesthesiologists, 
electrical engineers, safety engineers, hospital administrators, and the 
National Fire Protection Association; and a committee was formed 
to promulgate some safety rules. These have been added to and changed 
from time to time, and the 1952 edition includes the latest revisions. 

Although the total number of fire and explosion accidents with 
fatalities was not appalling, almost all were directly connected with 
the use of flammable anesthetics. Because we, as anesthetists, are the 
ones who are actually dealing with these explosive flammable agents, 
it is our responsibility to use them safely. We are not only responsible 
for seeing to it that the patient is relaxed and oxygenated, but we are 
also responsible for his life safety, and that includes safety from 
death from explosion while anesthetized. 

The purpose of this standard is to “reduce the hazard of igniting 
flammable mixtures of combustible anesthetic agents with due regard 
for the hazard of electrical shock from power and lighting circuits.” 
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The recommendations were “formulated in the belief that reliability 
of materials and mechanical equipment must be utilized to the fullest 
extent possible in augmenting the conscious safety precautions required 
of operating room personnel.” Precautions against anesthetic ex- 
plosions should be taken anywhere flammable anesthetics are given, 
e.g., the surgery, delivery rooms, and emergency operating rooms. 
However, “mechanical safeguards without constant human diligence are in- 
capable of providing adequate protection.” Any room in which an ex- 
phosive anesthetic agent is being used is potentially hazardous re- 
gardless of mechanical safeguards or regulations, because of the 
failure of the human element in this chain of safety measures. 

Static electricity plus the flammable anesthetics, as we frequently 
use them in closed systems with a high oxygen content, equals ex- 
plosion with probable death of the patient and possible injury of 
personnel. It has been determined that static can be eliminated if 
there is perfect electrical connection of everything and each person 
in an operating room. The most feasible way of achieving this is to 
have a conductive floor, with everyone and everything connected to 
it by conductive contacts, plus proper humidity. 

If all things in a room are electrically connected to the floor, then 
all have the same electric potential. If the electric potential of all 
things is the same, the breaking of contact between the anesthetist 
and patient cannot produce static spark, nor can the break of contact 
between the anesthetist and her stool or machine or the disconnection 
of mask and inhaler casting or chimney piece produce static spark. 
Also, if the electric potential of all things is the same, the accidental 
touching of the anesthesia machine by the circulating nurse or a 
member of the surgical team or some onlooker cannot produce static 
spark of sufficient intensity and heat to cause any flammable material 
such as ether and/or cyclopropane in a closed system to explode and 
in an open system to burn. 

The regulations in the NFPA standard No. 56 are all based on 
known scientific facts or tested conditions. To know the details of 
your responsibilities concerning this phase of patient safety, you 
should own your own copy of this booklet. It may be obtained from 
the National Fire Protection Association, 60 Batterymarch St., Boston 
10, Mass.—Harriet L. Aperc, R.N., Cottage Hospital, Galesburg, III. 











EXACTLY ONE HUNDRED YEARS AGO 
Dr. Edward Robinson Squibb de- 
veloped a practical technique for 
producing ether by continuous 
steam distillation, making a pure, 
uniformly potent anesthetic agent 
available for the first time. To 


meet the world need, he revealed 


He found the secret of making ether...and gave if away 


his process without profit, not only 


in this country but abroad. 


Today, E. R. Squibb & Sons con- 
tinues to be the world’s largest 
manufacturer of anesthetic ether 

. and the process Dr. Squibb 
developed remains universally in 


use and fundamentally unchanged. 








Diagrams for Early Ether Still from “Apparatus for the Preparation of Ether by 
Steam” Edward R, Squibb, M.D., The Journal of American Pharmacy, Sept. 1856. 











se Anesthetists 
Bs February, 1953 


a 
American 
Vol. XXI No. 1 





Willingness to ‘Serve 


Some observers of the A.A.N.A. action in approving the statement 
of principles on personnel policies for nurse anesthetists drew a 
comparison with related actions of organized nursing and ended with 
being favorably impressed with nurse anesthetists. Others took out 
of context the statement that a forty hour week was desirable and 
claimed that the action was to be regretted. It might be a good idea 
to consider the possible results if nurse anesthetists were swayed to 
the extreme by either opinion. 

It is true that in the statement of principles the members of the 
A.A.N.A, displayed the currently unfashionable professional attitude 
that the care and cure of sick people—and not their own professional 
or economic position—came first. But how sorry is the prevailing 
situation when being professionally right should be acclaimed as 
being noble? 

With respect to the statement of principles regarding the forty 
hour week, nurse anesthetists should first thoroughly understand, 
and then undertake to correct any misunderstandings of, what the 
statement really means when it declares: “While the goal of a forty 
hour week is much to be desired, the shortage of nurse anesthetists 
makes it impracticable at the present time. Nurse anesthetists accept 
the fact that call duty in addition to regular duty is inherent in the 
service....° 

The number of hours nurse anesthetists spend on duty and call 
adds up to a total with which few if any other schedule of hours for 
people who take care of the sick can be compared. Nurse anesthetists 
know that under present conditions long hours on the job are un- 
avoidable. But at the extreme in the acceptance of the attendant 
responsibilities would be a psychologic martyrdom blinding nurse 
anesthetists to the fact that time for rest and recreation is just as 
essential to them as to anyone whose productivity over many vears 
is valuable to society. 
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Common Complications 
during Anesthesia 


Mary Frances Poe, M.D., F.A.C.A.* 
Memphis, Tenn. 


INTRODUCTION 


It is estimated that 90 per cent 
of the deaths occurring in patients 
under anesthesia are due to im- 
proper management of the air- 
way.' They die indirectly from 
asphyxia associated with impair- 
ment of respiratory function. 

Normal transport of oxygen 
and carbon dioxide is essential to 
life. A normal heart and blood 
vessels, normal blood, and a nor- 
mal respiratory system are the 
body’s means of transporting oxy- 
gen to the tissues and carbon di- 
oxide to the air. Any disturbance 
of the mechanism controlling 
transport, whether due to drugs 
or to disease or to interference 
with the air or blood channels, 
will disrupt the vital function of 
the body’s cells. 

It is proposed to discuss some 
of the disturbances of the trans- 
port mechanism that frequently 
occur during anesthesia. These 
are preventable complications that 
can be avoided by proper atten- 
tion to technical details. 

Read before the Annual Meeting of the 
Tennessee Association of Nurse Anesthetists, 
Memphis, Tenn., Feb. 13, 1952. 

*Assistant Professor of Anesthesiology, Uni- 
versity of Tennessee College of Medicine; Di- 
rector, Department of Anesthesiology, John Gas- 


ton Hospital. 


1. Bishop, H. F.: 


Operating room deaths. 


Anesthesiology 7:651, 1946. 


ASPIRATION 


Aspiration of gastric contents 
is a serious, often fatal accident 
during general anesthesia. Vomit- 
ing is only part of the problem, 
for silent aspiration of stomach 
contents by the deeply anesthe- 
tized patient is also common. 

Culver et al.2 made studies on 
300 surgical patients to determine 
the causes and frequency of these 
accidents. Preoperatively, 4 cc. of 
a 25 per cent aqueous solution of 
Kvans’ blue dye was introduced 
into the stomach. As soon as the 
operation was over, the mouth, 
pharynx, larynx and trachea, and 
main bronchi were inspected by 
direct vision through laryngos- 
cope and bronchoscope. Regurgi- 
tation (as indicated by dyed 
stomach contents in the pharynx) 
occurred in 79 of 300 patients; 24 
of.these showed frank vomiting; 
49 patients aspirated gastric con- 
tents into the lungs. Regurgita- 
tion occurs much oftener when 
the patient is in the Trendelen- 
burg or the lateral position than 
when he is in the horizontal, su- 
pine, or lithotomy position. Gas- 
tric tubes are protective, presum- 
2. Culver, G. A.; Makel, H. P., and Beecher, 
H. K.: Frequency of aspiration of gastric con- 


tents by lungs during anesthesia and surgery 
Ann. Surg. 133:289, 1951. 
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ably by keeping the stomach con- 
tents low in volume. When the 
stomach is not empty, pressure 
on it by the surgeon operating in 
the upper abdomen may possibly 
force gastric contents into the 
pharynx. 

The volume of the aspirated 
material may produce fatal ob- 
struction, but the irritant and in- 
fectious action of the aspirated 
material also may be serious. The 
stomach should be emptied by in- 
ducing vomiting when an emer- 
gency operation must be under- 
taken. Even fifteen hours after the 
onset of an emotional crisis or a 
painful injury, the stomach may 
still hold whatever contents it had 
at the beginning of that time. 

Two entirely different syn- 
dromes may follow aspiration’: 
1. Aspiration of solid food usually 
produces laryngeal or bronchial 
obstruction. Complete obstruction 
produces suffocation. Incomplete 
obstruction produces massive at- 
electasis with cyanosis, tachycar- 
dia, dyspnea, mediastinal shift, 
and signs of consolidation over 
the collapsed area. Obstruction 
should be promptly relieved, 
either indirectly with the aid of 
suction or by endoscopic removal. 

2. Aspiration of liquid material 
produces an asthma-like syn- 
drome. There are cyanosis, tachy- 
cardia, and dyspnea but no medi- 
astinal shift nor massive atelec- 
tasis. Wheezes, rales, and ronchi 
are heard. Roentgenograms reveal 
irregular, soft, mottled densities 
without mediastinal shift. The 
picture has been misinterpreted 
as bronchopneumonia, tubercu- 
losis, fungus infection, and even 
metastatic lesions. Progressive 

3. Mendelson, C. L.: Aspiration of stomach 


contents into lungs during anesthesia. Am. J 
Obst. & Gynec. 41:191, 1946. 
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cardiac embarrassment and_ pul- 
monary edema may _ supervene. 
Animal experiments indicate that 
hydrochloric acid is responsible 
for these changes. Treatment 
should be directed against the 
bronchiolar spasm and _ cardiac 
embarrassment. Oxygen, atropine, 
epinephrine, and aminophylline 
will accomplish these objectives. 
Should cardiac failure develop, 
rapid intravenous digitalization is 
indicated. The circulatory burden 
may be relieved by the application 
of tourniquets to the extremities 
to produce the effect of a blood- 
less phlebotomy. 

Aspiration of stomach contents 
into the lungs may be avoided by 
withholding oral feeding during 
labor, by wider use of local anes- 
thesia when feasible, by alkali- 
zation of the stomach contents 
and emptying the stomach prior 
to the administration of general 
anesthesia, by competent admin- 
istration of general anesthesia, 
and by adequate operating room 
equipment, including transparent 
anesthetic masks, tiltable table, 
suction, laryngoscope, and bron- 
choscope. 


RESPIRATORY DEPRESSION 

Respiratory paralysis is more 
common now than it was when 
ether was almost the sole general 
anesthetic agent. Cyclopropane, 
barbiturates, and morphine all 
tend to depress respiration. In ad- 
dition, curare and similar drugs 
may cause complete respiratory 
paralysis. Poor exchange causes 
an increase in carbon dioxide and 
a decrease in oxygen in the blood, 
which may lead to irreversible 
pathologic changes. 

Curare effects.—T he compli- 
cations due directly to curare are 
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practically nonexistent but can be 
the indirect cause of accidents 
that may prove fatal. The most 
common incident is respiratory 
arrest from muscular paralysis. 
(One must be ready to remedy this 
condition even before giving the 
injection of curare. Respiratory 
depression caused by curare will 
vary with the plane of anesthesia 
and the percentage of carbon di- 
oxide in the anesthetic mixture. 
It varies also with the actual mus- 
cular resistance of the patient. 
Other complications following the 
injection of curare are salivation, 
bronchospasm, and laryngospasm. 
These reactions occur for one of 
three reasons: (1) The patient 
was not anesthetized. (2) The 
patient was not sufficiently anes- 
thetized. (3) The patient had not 
been given a preanesthetic dose 
of atropine or scopolamine. The 
anesthetics remove the nervous 
influence from the muscles; atro- 
pine and scopolamine paralyze the 
vagus. 

One thing that causes some 
trouble is the distention of the 
stomach by the anesthetic gases. 
This will occur when the _ re- 
breathing bag is pressed in the 
presence of total or partial ob- 
struction of the airway. In disten- 
tion of the stomach its liquid con- 
tents can back up into the phar- 
ynx or can be pushed into the 
trachea and the bronchi by pres- 
sure on the bag. Thus liquid can 
also flow unnoticed into the 
trachea and cause serious pul- 
monary complications. 

What can be done to prevent or 
treat these difficulties? First, at- 
ropine or scopolamine must be 
administered preoperatively to in- 

4. Hudon, F., and Beaudoin, R. A.: Problems 


encountered with admiriistration of curare in 
anesthesia. Anesth. & Analg. 26:164, 1947. 
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hibit the vagus and prevent abun- 
dant secretions and spasms of the 
bronchi. The anesthetist must 
necessarily have ready for im- 
mediate use an efficient apparatus 
to give artificial respiration by 
positive pressure. Curare must be 
given in fractional but sufficient 
doses. When the minute volume 
exchange is diminished, one must 
assist respiration to an adequate 
degree to maintain sufficient oxy- 
genation and carbon dioxide elim- 
ination. Intratracheal intubation 
is almost obligatory. Large doses 
of curare are to be avoided with 
ether anesthesia, in the presence 
of shock, and at the end of anes- 
thesia. In postoperative asthenia 
or asphyxia the minute volume 
exchange must be maintained. 

ven without the administra- 
tion of curare, spasms, distention 
of the stomach, bronchial aspi- 
ration of fluids, carbon dioxide 
retention, asphyxia, and shock can 
occur. But the paralyzing action 
of curare may give the anesthetist 
a false sense of security and an 
erroneous interpretation of the 
course of anesthesia. 

Carbon dioxide shock.—l he 
deleterious effects of carbon di- 
oxide retention secondary to res- 
piratory depression are now rec- 
ognized. In 1947 Dripps’ reported 
the results of his investigation of 
the etiology of the decrease in 
blood pressure not infrequently 
noted at the conclusion of cyclo- 
propane anesthesia. The usual se- 
quence of events is as follows: 
Blood pressure during anesthesia 
is elevated above the preoperative 
level. When the mask is removed, 
both systolic and diastolic pres- 
sures decrease, the rate and extent 

5. Dripps, R. D.: The immediate decrease in 
hlood pressure seen at the conclusion of cyclo- 


propane anesthesia: “cyclopropane shock.” Anes- 
thesiology 8:15, 1947. 
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of this decline being variable. In 
those patients showing an im- 
mediate and precipitous decrease 
in blood pressure, the skin be- 
comes clammy and the pulse of 
poor volume, and emergence de- 
lirium is profound. This is the 
condition to which the term “cy- 
clopropane shock” has been ap- 
plied. The term “carbon dioxide 
shock” is more pertinent, as will 
be shown. 

Certain facts seemed to fit to- 
gether to provide a logical ex- 
planation for the phenomenon. It 
has been established that cyclo- 
propane anesthesia is associated 
with a respiratory acidosis, which 
is ascribed to the accumulation of 
carbon dioxide. Secondly, it is 
known that sudden cessation of 
rebreathing is accompanied by a 
prompt decrease in the blood pres- 
sure level, diastolic pressure being 
decreased more than systolic 
pressure. Finally, it has been 
demonstrated that loss of carbon 
dioxide is often associated with a 
diminution in blood pressure in 
anesthetized man and animal. It 
is apparent that the pressor mech- 
anisms are sufficiently active to 
maintain the nervous control of 
the cardiovascular system unless 
they are partially or completely 
inactivated by a depressant drug. 

The hypothesis was thus form- 
ulated that the rise in blood pres- 
sure or the maintenance of cir- 
culation under cyclopropane anes- 
thesia was related to carbon di- 
oxide retention secondary to the 
depressant action of the drug on 
respiration. When the respiratory 
depressant was removed at the 
conclusion of the anesthesia, an 
elevated carbon dioxide tension in 
the arterial blood would diminish, 
and blood pressure would also 
decrease. The results of clinical 
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studies present evidence in favor 
of the hypothesis. The condition 
occurs following any anesthesia 
in which prolonged respiratory 
depression has been a feature, 
more particularly after the ad- 
ministration of pentothal sodium 
and curare. 

Certain practical considerations 
arise if this theory is proved cor- 
rect. First, the nature and amount 
of the preoperative narcotic be- 
come important. Second, it is ap- 
parent that the sequence of events 
leading up to this postanesthesia 
hypotension is more the fault of 
the anesthetist than the anesthe- 
tic. Third, some clinicians have 
learned to minimize the decrease 
in blood pressure after cyclopro- 
pane anesthesia by utilizing semi- 
open technics with rapid flows of 
nitrous oxide-oxygen during the 
last five to fifteen minutes of pro- 
longed cyclopropane anesthesia. 
Fourth, it might be of interest 
therapeutically to attempt to con- 
trol this hypotensive reaction by 
using carbon dioxide inhalations 
during the period of emergence 
from anesthesia. Treatment of 
this condition consists essentially 
of its prevention through main- 
tenance of adequate respiratory 
exchange. 


RESPIRATORY RESPONSES UNDER 
BARBITURATE ANESTHESIA 

Depression of respiration is the 
foremost effect of pentothal so- 
dium. The degree of depression is 
directly proportional to the size 
of the dose administered and the 
rapidity of intravenous injection. 
The drug may cause complete res- 
piratory arrest, which may result 
in death from asphyxia. 

Acute respiratory depression 
has usually been attributed either 
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to overdosage or to some peculiar 
pathologic condition on the part 
of the patient. The explanation of 
acute respiratory depression and 
failure under barbiturate anesthe- 
sia may not be quite so obvious.° 

Variations in oxygen supply 
and carbon dioxide content of the 
tissues and blood can exert a 
powerful influence on the re- 
sponses resulting from the ad- 
ministration of barbiturates. Low 
oxygen tension may itself exert 
a depressing effect, which, when 
added to the depressant effect 
of the barbiturates, may lead to 
death. The carotid and aortic 
mechanisms, which are activated 
by low concentrations of oxygen 
in the blood, may be depressed by 
a high tension of oxygen, and 
respiratory depression may occur. 
In other words, it has long been 
recognized that the elimination of 
the reflex activity of the carotid 
sinus and aortic nerves by ade- 
quate tensions of oxygen can be 
fatal. In barbiturate anesthesia, 
even if relatively small doses have 
been administered, the sensitivity 
of the respiratory center to its 
normal stimulant, carbon dioxide, 
is diminished and finally may be 
lost. Under these conditions the 
accumulated carbon dioxide may 
act as a serious respiratory de- 
pressant. Here again there is an 
accumulative effect from the de- 
pressing effect of a high concen- 
tration of carbon dioxide plus that 
of a barbiturate. If this high con- 
centration of carbon dioxide is 
associated with a low concentra- 
tion of oxygen, the danger be- 
comes more acute than ever. It 
was on the basis of these deduc- 
tions that certain deaths that oc- 
curred without warning under 

6. Adams, R Intravenous Anesthesia 


; es 
(New York: Paul B. Hoeber, Inc., 1944) pp. 
461-465. 
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barbiturate anesthesia 
plained. 

The use of barbiturates is con- 
traindicated in conditions in 
which the concentration of oxy- 
gen in the blood may be low or 
the concentration of carbon di- 
oxide high, since disastrous re- 
sults may follow. It was also 
shown that respiratory depression 
and failure could result in the 
presence of a small elevation of 
pressure in the airway plus the 
administration of 100 per cent 
oxygen owing to the activation 
of vagus reflexes. It was observed 
that adequate pulmonary venti- 
lation as well as good color of 
the blood is very important to 
prevent carbon dioxide from ac- 
cumulating in the tissues, and 
that the use of synthetic carbon 
dioxide as a respiratory stimulant 
is contraindicated. 

The beneficial effects of. ad- 
ministration of oxygen during 
barbiturate anesthesia are appar- 
ent, particularly when cyanosis is 
present. One must keep in mind 
the dangers that can occur from 
the accumulation of a high tension 
of carbon dioxide or the tempo- 
rary masking of serious depres- 
sion by a high tension of oxygen. 
This investigation brings out par- 
ticularly the dangers of attempt- 
ing to stimulate a depressed or 
arrested respiration as a result of 
barbiturate anesthesia by the ad- 
dition of synthetic carbon dioxide 
when the respiratory center has 
already been depressed or para- 
lvzed by the accumulation of car- 
bon dioxide and by a barbiturate. 


were eCx- 


SUMMARY 


Aside from certain precautions 
or limitations that apply in the 


(Continued on page 27) 
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Blood Pressure during Anesthesia 


Seymour Alpert, M.D. * 
Washington, D. C. 


[In any discussion of blood pres- 
sure during anesthesia there are 
at least five important consider- 
ations, all of which influence the 
status of the blood pressure dur- 
ing a surgical operation. The first 
of these is the condition of the 
patient’s circulatory system, and 
in this connection it is essential to 
know the patient’s usual blood 
pressure as well as related data 
from the history and physical ex- 
amination. The second consider- 
ation is the type of operation to 
be performed in relation to trauma 
and blood loss anticipated and the 
amount of muscular relaxation 
needed. The qualifications of the 
surgeon are also a factor, for the 
speed of the surgeon, whether or 
not he handles tissues gently, and 
the amount of relaxation he de- 
mands can all influence the status 
of the patient’s blood pressure. 
Fourth is the type of anesthesia 
selected and the agents employed, 
and the anesthetist should know 
the pharmacologic action of the 
agents used for general, intrave- 
nous, spinal, and local anesthesia 
in relation to their possible effects 
on blood pressure. The final con- 
sideration is the _ anesthetist, 
whose management of the anes- 

Read before the Carolinas-Virginias Assembly 
. Anesthetists, Roanoke, Va., April 25, 


*Associate Professor of Anesthesiology, George 
Washington University School of Medicine. 


thesia plays an important part in 
the maintenance of a satisfactory 
blood pressure.’ 

What is meant by the term 
“blood pressure?” Blood pressure, 
which is measured in millimeters 
of mercury, is the amount of later- 
al pressure exerted by the blood 
on the vessel wall. A blood pres- 
sure of 120 mm. Hg systolic and 
80 mm. Hg diastolic may be used 
as a so-called standard. The sys- 
tolic pressure of 120 mm. Hg rep- 
resents the maximal pressure and 
corresponds to the first sound 
heard through the stethoscope, 
which occurs synchronously with 
the contraction, or systole, of the 
ventricle. The diastolic pressure of 
80 mm. Hg is the minimal pres- 
sure and is measured at the point 
at which the sound totally disap- 
pears; it corresponds to the end 
of the resting phase, or diastole, 
of the cardiac cycle. The mean 
pressure in this example would be 
100 mm. Hg and is the sum of the 
systolic and diastolic pressures 
divided by two. The pulse pres- 
sure in this example would be 40 
mm. Hg, or the systolic pressure 
minus the diastolic pressure. The 
pulse pressure is the most im- 
portant figure. 


1. Best. C. H., and Taylor, N. B.: The 
Physiological Basis of Medical Practice, ed. 5. 
(Baltimore: Williams & Wilkins, 1950) pp. 
138-343. 
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A common fallacy is that a nor- 
mal systolic blood pressure for a 
person is equal to 100 plus his 
age, whereas, for example, a nor- 
mal blood pressure for a person 
aged 50 is 130 mm. Hg systolic 
and 86 mm. Hg diastolic. For a 
person aged 60 it is 135 mm. Hg 
systolic and 89 mm. Hg diastolic. 
sy definition hypertension is any 
systolic blood pressure over 150 
mm. Hg and any diastolic blood 
pressure over 90 mm. Hg. Hypo- 
tension is by definition any sys- 
tolic blood pressure below 100 
mm. Hg. 


FACTORS AFFECTING 
BLoop PRESSURE 


There are five main factors af- 
fecting blood pressure’: The first 
is pumping action of the heart, 
which determines the output of 
the heart per minute volume. The 
peripheral resistance is an im- 
portant factor, since dilatation of 
arterioles, particularly in the 
splanchnic area, can accommodate 
all the blood in the body. When 
such dilatation occurs during 
spinal anesthesia or shock, blood 
pressure may be unobtainable. 
The quantity of blood in the ar- 
terial system affects blood pres- 
sure and is determined by loss 
of blood through hemorrhage, 
loss of plasma through burns, 
and loss of fluids through sweat- 
ing and dehydration. To main- 
tain blood pressure in each in- 
stance the blood, plasma, or body 
fluids lost must be replaced. The 
type of replacement therapy for 
loss of fluids is determined by 
the composition of the fluids lost. 
If the principal loss is of salt, sa- 
line solution only should be given. 
Glucose, 5 or 10 per cent solution 


1. Best, C. H., and Taylor, N. B.: Op. cit. 





J. Am. A. Nurse Anesthetists 


in distilled water, 10 per cent 
Travert solution, Ringer's solu- 
tion, lactate solution for replace- 
ment of loss of duodenal fluids, 
and potassium solution may be 
indicated in special cases. The 
greater the frictional resistance of 
the blood, the less the amount of 
blood that will pass through the 
vessels per unit time. Consequent- 
ly, the viscosity of the blood af- 
fects blood pressure. For example, 
the viscid condition of the blood 
in polycythemia accounts for the 
slowing of the circulation in that 
disease. Finally, the elasticity of 
the arterial walls and the periph- 
eral resistance are determinants 
of diastolic blood pressure. 


CAUSES OF HYPOTENSION 


Blood pressure may be de- 
creased as a result of underlying 
disease, and it is usually decreased 
in the patient with hypothyroid- 
ism, debility, or cachexia. It 
should be remembered that a sys- 
tolic pressure of 100 to 120 mm. 
Hg represents hypotension in the 
patient with severe hypertension. 

Hemorrhage is a second im- 
portant cause of hypotension. In 
the presence of bleeding the de- 
creased venous return causes a 
decrease in cardiac output, and 
compensatory vasoconstriction 
may temporarily mask a decrease 
in blood pressure. When hemor- 
rhage occurs, blood should be re- 
placed as it is lost. Even though 
a satisfactory increase in blood 
pressure results from the replace- 
ment of blood lost, the peripheral 
circulation should be checked in 
order to make sure that vasocon- 
striction is not an influencing fac- 
tor. Otherwise, the administration 
of more blood may be needed. For 
major surgical operations at least 
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two needles, preferably 17 or 18 
gage, should be in place for intra- 
venous therapy. When massive 
hemorrhage occurs, the coronary 
and cerebral circulation must be 
supported immediately, and intra- 
arterial transfusion with the blood 
under positive pressure of 100-200 
mm. Hg should be considered. 

The stimulation of reflexes dur- 
ing an operation is a third im- 
portant cause of hypotension. The 
mechanism may be trauma, such 
as attends the amputation of a 
leg, in which the nerve impulses 
travel along afferent nerves and 
lead to inhibition of the vasomotor 
center. The hypotension may be 
severe despite little or no blood 
loss. Stimulation of the carotid 
sinus reflex from pressure of a 
finger or the head strap on the 
carotid sinus, stimulation of the 
celiac plexus reflex during oper- 
ations on the gallbladder and 
stomach, and stimulation of re- 
flexes during traction—particular- 
ly during pelvic operations—can 
also lead to the production of 
hypotension.” Hypotension from 
the stimulation of periosteal and 
pleural reflexes during resection 
of ribs in thoracic operations 
when the anesthesia is light may 
be prevented by local infiltration 
of procaine. 

The character of the anesthesia, 
such as deep anesthesia with cen- 
tral and peripheral depression, can 
also contribute to the production 
of hypotension, In spinal anesthe- 
sia arteriolar dilatation eliminates 
the compensatory mechanism of 
vasoconstriction. The higher the 
level of spinal anesthesia, the 
greater the number of sympathet- 
ic nerves involved and the great- 

2, Seurr, Cyril F.: Significance of blood pres- 


sure during anesthesia. Anesth. & Analg. 30:211- 


271, 1951 
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er the decrease in blood pressure. 
In treating such a decrease in 
blood pressure with sympatho- 
mimetic agents—ephedrine, meth- 
oxamine, desoxyephedrine, neo- 
synephrin, and epinephrine™ 
the drugs should be administered 
in minute doses intravenously. It 
is better to repeat the medication 
than to give too much in one dose. 
An excellent vasopressor is nore- 
pinephrine, 4 cc. or 4 mg. in 500 
or 1,000 ce. fluid, given intrave- 
nously. When this drug is given, 
the effect on blood _ pressure 
should be carefully watched. Some 
anesthetists prefer neosynephrin, 
2 cc. of a 1 per cent solution in 
500 cc. of fluid. A decrease in 
blood pressure can also occur after 
cyclopropane anesthesia, when 
the elimination of carbon dioxide 
removes the stimulus that has 
maintained the blood pressure 
during the anesthesia. Likewise, 
in the presence of anoxia the 
initial increase in blood pressure 
is followed by hypotension. 

A fifth cause of hypotension is 
changing the position of the pa- 
tient during anesthesia. A de- 
crease in blood pressure is par- 
ticularly likely to occur when the 
patient is changed from the lith- 
otomy position after perineal pros- 
tatectomy or anterior-posterior 
repair and vaginal hysterectomy. 
A decrease in blood pressure often 
occurs when the patient’s legs are 
lowered at the conclusion of an 
operation. If the legs are care- 
fully wrapped with elastic band- 
ages, this decrease in blood pres- 
sure can be prevented. 

3. Poe, Mary Frances: Use of methoxamine 
hydrochloride as a pressor agent during spinal 
analgesia. Anesthesiology 13:89-93, 1952. 

4. Kreul, William, and Orth, O. S.: Treat- 
ment of the hypotensive states of spinal anal 


gesia with dilute neosynephrin solution. Anes 
thesiology 12:455-464, 1951. 
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Prolonged hypotension is dan- 
gerous, and the most important 
consideration in treatment of the 
condition is the prompt determi- 
nation of the cause. 

Certain new technics of anes- 
thesia are specifically designed to 
create a hypotensive state, and 
they should be used very care- 
fully if at all. Among these are 
Gillies’ technic of high spinal an- 
esthesia for major operations, in 
which the systolic pressure is 
maintained below 80 mm. Hg, 
the head lowered, and oxygen ad- 
ministered; the use of drugs such 
as pentamethonium iodide and 
hexamethonium to produce hypo- 
tension during the fenestration 
operation; and the technic of 
blood removal, developed at the 
Cleveland Clinic for operations in 
which the systolic blood pressure 
is maintained below 80 mm. Hg 
when massive blood loss is ex- 
pected.” 


CAUSES OF HYPERTENSION 


A number of pre-existing con- 
ditions may account for hyperten- 
sion in the surgical patient and 
include hyperthyroidism, preg- 
nancy, pheochromocytoma, es- 
sential hypertension, malignant 
hypertension, brain tumor, and 
various forms of renal disease. 
Consequently, it is important to 
know the patient’s normal blood 
pressure and to maintain that 
pressure throughout the operation. 

A common cause of an increase 
in blood pressure during anesthe- 
sia is carbon dioxide accumula- 
tion. The condition can be cor- 
rected by establishing a patent 
airway, by the insertion of an 


5. Hale, D. E.: Controlled hypotension by 


arterial bleeding during operation and anesthesia. 
Anesthesiology 9:498-505, 1948. 





J. Am. A. Nurse Anesthetists 


intratracheal tube if necessary. 
The anesthetist should also make 
sure that the soda lime in the 
carbon dioxide absorber is not 
exhausted. Light anesthesia per- 
mitting the stimulation of reflexes 
in the operative field can also pro- 
duce hypertension. Carbon di- 
oxide retention may elevate the 
blood pressure during cyclopro- 
pane anesthesia. 

Certain operative conditions in 
addition to anesthesia may be re- 
sponsible for an increase in blood 
pressure. When air is injected for 
a ventriculogram, the blood pres- 
sure may increase alarmingly if 
the air is not removed through a 
needle to the ventricle of the brain 
or through a small catheter, which 
is left in the ventricle and clamp- 
ed, the clamp being released as 
the blood pressure increases. Hy- 
pertension can also be produced 
by the overzealous replacement of 
fluids lost; in this instance the 
venous pressure particularly is in- 
creased as manifested by disten- 
tion of superficial veins. Alarming 
increases in blood pressure can 
result from overadministration of 
a vasopressor drug with solutions 
used for local anesthesia. An op- 
timal proportion is two drops of 
1:1,000 epinephrine in 1 ounce of 
the anesthetic solution or six 
drops to 100 cc. of the solution. 

Severe hypertension is danger- 
ous and is attended by the ever 
present possibility of a cerebral 
vascular accident. A simple meas- 
ure is to break a cotton-covered 
perle of amyl nitrite and put it 
into an empty ether absorber bot- 
tle or breathing bag for the pa- 
tient to inhale. This will usually 
result in a prompt decrease in 
blood pressure. Carbon dioxide ac- 


(Continued on page 27) 
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Carbon Dioxide 


Carl W. Fisher, M.D. * 
Oakland, Calif. 


Most of us learned in our train- 
ing days that almost all difficulties 
occurring during anesthesia can 
be solved or prevented by atten- 
tion to three things: (1) an open 
airway, (2) adequate oxygen, and 
(3) adequate removal of carbon 
dioxide. However, it always 
seemed to be the first two items 
that were stressed. Indeed, the 
gas machines actually had tanks 
of carbon dioxide on them, and 
there were means of cutting car- 
bon dioxide absorbers out of the 
system, What, then, is bad about 
carbon dioxide retention ? In seek- 
ing an answer to this question, | 
have formed a firm conviction that 
there is a great deal that is bad. 

Today we think less in terms 
of “How much will the patient 
stand?” and more in terms of 
“How close to normal can we 
maintain the physiology of the 
patient?” If we will accept the 
thesis that, if we can keep the 
physiologic status of the patient 
undergoing anesthesia the same 
as when he is lying comfortably in 
bed, we have done him no more 
harm than when he is in bed, then 
it follows that any effort expended 
towards preserving his normal 
status is not only desirable but 

Read before the Western States Section of 
Nurse Anesthetists, San Francisco, May 


1952. 
*Permanente Foundation Hospital. 


obligatory. I believe that this is 
just as important with respect to 
carbon dioxide as it is with respect 
to some of the more obvious fac- 
tors, such as oxygen supply, blood 
pressure, and pulse rate. Specific 
reasons will be given in the fol- 
lowing discussion. 


ACIDOSIS 


Many anesthetic agents and 
procedures produce a metabolic 
acidosis of significant degree, 
probably by interference with glu- 
cose metabolism and by increased 
production of lactic acid. The 
starvation and dehydration that 
are demanded so vehemently for 
satisfactory operating conditions 
are sufficient in themselves to 
produce deviations, This situation 
is further aggravated by a super- 
imposed respiratory acidosis 
whenever carbon dioxide is al- 
lowed to accumulate. What is 
bad about acidosis? An uncom- 
pensated acidosis actually alters 
the hydrogen ion concentration of 
the blood. It is reasonable to as- 
sume that many of the enzyme 
systems, which the body uses in 
its metabolism, operate optimally 
at the normal hydrogen ion con- 
centration of the blood, and any 
departure from that norm will 
tend to slow down the process. 
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Furthermore, if acidosis develops, 
the hydrogen ion concentration is 
just one more factor that must 
return to normal in the already 
overburdened recovery period. 


ALTERATIONS IN BLOOD PRESSURE 


All anesthetists are aware of 
the pronounced increase in blood 
pressure that takes place as a re- 
sult of carbon dioxide accumu- 
lation and of the compensatory 
decrease that occurs afterwards. If 
we accept the objective of striving 
to maintain normal physiology at 
all times, such deviations from 
normal in any patient should be 
condemned—even though “he can 
take it.’ Moreover, these alter- 
ations can be distinctly dangerous 
to life in the patient with sclerotic 
or weakened vessels in his brain 
or heart. In this respect, when I 
have a chance to preach to intern- 
ist consultants, I say, “Don’t tell 
us what agents to use for the pa- 
tient who has limitations from 
some disease process. We are 
quite capable of ‘bouncing’ the 
pressure around with any agent 
or procedure. Rather, tell us what 
is the normal range that we 
should strive to maintain for this 
patient.” 


CYCLOPROPANE SHOCK 


“Cyclopropane shock” is gen- 
erally accepted as being a phenom- 
enon of carbon dioxide reten- 
tion. The use of the closed system 
and the depressed respiration that 
usually attends cyclopropane an- 
esthesia almost inevitably result 
in chronic accumulation of car- 
bon dioxide. During recovery, as 
the minute volume is increased, 
the excess carbon dioxide is blown 
off, and a compensatory hypo- 
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tension results. This causes a 
great deal of alarm in the recovery 
room, and the anesthesia staff is 
called in a hurry to help revive 
the patient who is in shock. The 
feature by which this situation 
is distinguished from one in which 
there actually is superimposed 
shock is the lack of acceleration 
of the pulse rate. 


INCREASED MUSCLE TONE 


Much emphasis has been placed 
on the tetany of alkalosis result- 
ing from hyperventilation and car- 
bon dioxide deficit in the patient 
with anxiety. Not so generally 
known is that carbon dioxide ex- 
cess, even of moderate degree, 
consistently causes an increase in 
muscle tone, rigor, and athetoid 
movements. It is commonly ob- 
served that during induction of 
anesthesia with inhalation agents, 
when the carbon dioxide absorber 
is disconnected, the patient quick- 
ly develops twitching motions in 
his fingers and a rolling motion 
in his shoulders. As induction pro- 
gresses it is sometimes noted that 
even with the patient in second 
plane anesthesia his jaw cannot 
be forced open for the insertion 
of an airway until the absorber is 
placed in circuit, whereupon the 
patient quickly relaxes, and the 
airway is inserted with ease. 

The situation also arises in 
which a patient is anesthetized to 
a degree that by all the signs 
should be sufficient for cholecyst- 
ectomy, for example, but the 
surgeon complains of the lack of 
relaxation. If the anesthesia is 
deepened, the situation only gets 
worse, and in addition the patient 
begins to show signs of distress. 
If by force of necessity, the anes- 
thesia is lightened, the anesthetist 
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may be surprised to hear the sur- 
geon say, “That is much better 
now.” The anesthesia has been 
lightened sufficiently for the min- 
ute volume exchange to return to 
normal and blow off carbon di- 
oxide that had accumulated and 
was increasing muscle tone. The 
decreased respiratory exchange of 
deep anesthesia can cause carbon 
dioxide retention sufficient to 
overcome the relaxed state that 
should be present. In addition, 
this carbon dioxide excess aggra- 
vates the jerking motion of the 
diaphragm, which is so annoying 
to a surgeon operating in the up- 
per abdomen. This situation per- 
tains to the use of curare as well 
as to the use of inhalation agents 
alone. Since relaxation is one of 
the prime objectives of anesthesia, 
certainly carbon dioxide excess is 
deleterious if it inhibits the anes- 
thetist’s efforts in that direction. 

As a corollary to this I have 
observed that when the abdominal 
muscles are not quite sufficiently 
relaxed for the surgeon to close 
the incision readily and I am re- 
luctant to give additional curare 
or deepen the anesthesia this late 
in the operation, adequate relax- 
ation can frequently be produced 
by hyperventilating the patient 
vigorously. 


TREMORS AND PENTOTHAL SODIUM 


Although there are eminent 
authorities who disagree with me, 
the occasional exhibition of rigor 
and tremors by patients who have 
had pentothal sodium for anesthe- 
sia is best explained on the basis 
of accumulation of carbon dioxide. 
As I see it, the cause is subnormal 
exchange due to the effect of pen- 
tothal sodium on the respiratory 
center, There is a chronic, low 
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grade accumulation of carbon di- 
oxide during the anesthesia, the 
effects of which are somewhat 
masked by anesthesia. As the pa- 
tient is recovering, these effects 
are unmasked, and the same rigor 
and tremors are seen that are ob- 
served during a slow induction 
of anesthesia in which carbon di- 
oxide is used. One can usually say 
with confidence that the patient 
will relax within twenty minutes, 
during which time the respiratory 
exchange is increasing and the 
carbon dioxide level is returning 
to normal. 


TREATMENT OF RESPIRATORY 
OBSTRUCTION WITH OXYGEN 


| have vivid memories of a pa- 
tient who underwent a radical 
dissection of the neck and was 
bandaged rather extensively for 
compression of the skin flaps. 
After he had been back on the 
ward for awhile, someone noted 
that he was cyanotic, and oxygen 
given by nasal catheter corrected 
the cyanosis completely. How- 
ever, during the night the patient 
died from pulmonary edema. Ob- 
viously, the treatment of respira- 
tory obstruction is not merely to 
provide oxygen but to remove the 
obstruction. Otherwise, retention 
of carbon dioxide increases, res- 
piratory efforts against the ob- 
struction are increasingly stimu- 
lated, and pulmonary edema is 
the inevitable result if the extreme 
negative pressure is allowed to 
continue. Carbon dioxide reten- 
tion is not only bad, it also may 
be fatal. 


ETHER CONVULSIONS 


Ether convulsions, or, more 
properly, convulsions under anes- 





thesia, since the same condition 
has been described when agents 
other than ether have been used, 
are probably not a specific entity. 
However, the fact remains that 
patients may die from convulsions 
that develop under anesthesia. In 
almost all of the cases that ended 
fatally, certain factors were pres- 
ent. It was hot in the operating 
room, the patient had a high fever, 
and there was an excess of carbon 
dioxide in the system. While these 
cases are rare, the mere possibility 
of their existence is ample reason 
to bend every effort towards keep- 
ing carbon dioxide levels normal 
in all patients. 


ARRHYTHMIAS 


Conroy’ in electrocardiographic 
studies showed the occurrence of 
a shifting pacemaker, ventricular 
ectopic beats of multiple foci, and 
even ventricular tachycardia from 
such maneuvers as breath-holding 
during induction, breath-holding 
after insertion of an intratracheal 
tube, an obstructed airway, and 
diminished respiratory exchange 
from deep anesthesia. Hypoxia 
was fairly well ruled out as a 
cause by the administration of a 
great excess of oxygen in most 
cases. These arrhythmias were 
produced with equal ease whether 
the patient was receiving cyclo- 
propane, nitrous oxide, or ether. 
Thus, by a process of elimination, 
carbon dioxide remained the most 
likely cause for these difficulties. 
This study confirmed laboratory 
evidence that carbon dioxide ex- 
cess increases ventricular irrita- 
bility and is a contributing factor 
in heart block. Conroy implied 
that arrhythmias commonly 


1. Conroy, W. A.: Cardiac arrhythmias during 
anesthesia. Unpublished manuscript. 
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blamed on the use of cyclopropane 
might be due solely to carbon di- 
oxide retention. 


UszE AND ABUSE OF 
CARBON DIOXIDE 


If carbon dioxide retention can 
be so bad, why is the agent com- 
monly available in every hospital 
and on the gas machines? When 
is it permissible and when not 
permissible to give carbon di- 
oxide? 

[ do not believe that carbon 
dioxide in excess is ever needed, 
and [ should he quite content if 
none were available. However, the 
factor that determines whether it 
is permissible to use an excess of 
carbon dioxide is duration of use. 
There is no particular harm in 
using an excess of carbon dioxide 
for periods up to five minutes in 
situations such as the following 
ones: 

1. It is reasonable to use carbon 
dioxide to speed induction. Un- 
doubtedly, the reduced chance of 
vomiting is worth the minor dis- 
turbance. 

2. When a patient is nauseated 
postoperatively or during spinal 
anesthesia small amounts of car- 
bon dioxide may help relieve this 
unpleasant situation. 

3. Regular inhalations of car- 
bogen postoperatively undoubted- 
ly help prevent respiratory com- 
plications. I believe that the chief 
value of such therapy lies in 
giving the nurses a specific in- 
struction for a “stir-up” routine. 
If instructions are given to “en- 
courage deep breathing, turn fre- 
quently, or ‘stir-up’ routine,” the 
interpretation and _ effectiveness 
will vary tremendously with dif- 
ferent nurses. However, instruc- 
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tions for “carbogen inhalations 
for 3 minutes q. 4 hr.” leave little 
room for individual interpretation. 

4. It is permissible to discon- 
nect the carbon dioxide absorber 
for a short period while attempt- 
ing to reinstitute respiration in a 
patient who has been apneic from 
the effects of curare and hyper- 
ventilation. 

Carbon dioxide excess must not 
be used in routine situations, for 
it is in such situations that all 
the evils mentioned arise. Many 
gas machines have graded con- 
trols so that the carbon dioxide 
absorber may be turned %, 1A, or 
3/4, on. | have mentioned circum- 
stances in which it might be rea- 
sonable to turn a carbon dioxide 
absorber off for a short time; | 
cannot conceive of any situation 
in which it is justifiable to have 
a carbon dioxide absorber part 
way on. The routine use of carbon 
dioxide excess to increase a low- 
ered blood pressure is entirely 
unjustifiable. One must rather 
correct the physiologic conditions 
that have caused the hypotension. 
The routine use of carbon dioxide 
excess to increase ventilation in 
a depressed patient is equally 
culpable. 

There is no place for use of 
carbon dioxide excess in resusci- 
tating the apneic patient. Here ] 
am at variance with such authori- 
ties as Flagg and Goodman and 
Gilman. However, it is obvious 
that the apneic patient is suffer- 
ing from two catastrophies, oxy- 
gen lack and carbon dioxide ex- 
Giving carbon dioxide in 
such a circumstance seems just 


cess. 
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as illogical as decreasing the a- 
mount of oxygen in the inspired 
air. If carbon dioxide excess were 
of any value in initiating respir- 
ation, the patient would have al- 
ready accomplished this by him- 
self. When carbon dioxide reaches 
a concentration of 10 per cent, the 
point of maximal stimulation is 
exceeded, and it becomes a nar- 
cotic and in higher concentrations 
an anesthetic. If a mixture con- 
taining 7 per cent carbon dioxide 
is given, and the patient has built 
up an excess of only 3 per cent, 
no good is being done by admin- 
istration of the mixture, and ac- 
tually the patient is being de- 
pressed. 


SUMMARY 


Carbon dioxide excess is dele- 
terious because (1) it aggravates 
the tendency towards acidosis, (2) 
it causes severe alterations in 
blood pressure, (3) it increases 
muscle tone, (4) it may be the 
cause of tremors during pentothal 
sodium anesthesia, (5) it may 
cause pulmonary edema in the pa- 
tient with partial respiratory tract 
obstruction, (6) it contributes to 
the occurrence of convulsions un- 
der anesthesia, and (7) it contrib- 
utes to the production of cardiac 
arrhythmias. 

There are a few special situ- 
ations in which carbon dioxide 
might reasonably be administered 
for periods under five minutes. 
Carbon dioxide excess should not 
be used (1) in any circumstance 
for longer than five minutes or 
(2) for resuscitation. 
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Problems of the Anesthetist in 
Intrapleural Surgery 


Nelda Biggins Forshee, R.N. * 
McKinney, Texas 


The discovery and perfection of 
recent technics in the field of in- 
trapleural surgery have been 
made possible by advances in the 
field of anesthesia. The responsi- 
bilities of the anesthetist in many 
thoracic operations are far greater 
than in other types of surgery. 
Slight disturbances in the con- 
duction of anesthesia that may 
have little detrimental effect dur- 
ing an abdominal operation may 
have a profoundly adverse effect 
during a thoracic procedure. 
Thoracic operations are usually 
performed upon patients in whom 
the vital capacity is altered and 
upon those suffering from pul- 
monary neoplasms, debilitating 
chronic diseases, such as_ tuber- 
culosis, or chronic suppurative di- 
seases of the lung, such as bron- 
chiectasis and abscess. Because of 
the general condition of the pa- 
tient it is obligatory not to per- 
mit anoxia or impaired pulmonary 
ventilation. 

The goal of the anesthetist is to 
provide a satisfactory state of an- 
esthesia so that the surgeon may 
perform the required operative 
procedure with the least possible 
difficulty and with a minimal a- 
mount of alteration in physiologic 

*City-County Hospital. 


function. Adequate pulmonary 
ventilation at all times is essential, 
and any failure in this regard is 
serious. 

In excisional surgery of the 
lung, as well as in operations upon 
the esophagus and heart, the pa- 
tient is subjected to the hazards 
of an open pneumothorax, stimu- 
lation of the mediastinum, cardiac 
arrhythmias, and dangers of suf- 
focation resulting from accumu- 
lated bronchial secretions ex- 
pressed from the lung during the 
operation. The complications fac- 
ing the anesthetist in intrapleural 
surgery are many and varied. 


PREMEDICATION 


There are various schools of 
thought regarding premedication 
for patients about to undergo any 
type of thoracic operation. Some 
anesthetists believe that premedi- 
cation given in the usual dosage 
one hour prior to operation will 
depress the cough reflex and allow 
the collection of secretions, which 
will cause trouble during induc- 
tion and maintenance of anesthe- 
sia. 


It has been suggested that 


coughing may be prevented by 
omitting all preoperative medica- 
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tion and encouraging the patient 
to continue raising all secretions 
until he arrives in the operating 
room. After the patient is in po- 
sition on the operating table, 
morphine sulfate and atropine sul- 
fate in adequate dosage are given 
intravenously. In planning pre- 
medication for thoracic opera- 
tions respiratory depression must 
be definitely avoided, and the ac- 
cumulation of bronchial secretions 
must be lessened if possible. 


METHOD OF ANESTHESIA 


The use of the closed system 
with the employment of an intra- 
tracheal tube appears mandatory 
in operations in which the pleural 
cavity is opened. It often becomes 
necessary to maintain positive 
pressure either continuously or 
intermittently for protracted peri- 
ods. When acute respiratory fail- 
ure occurs in the patient subjected 
to operation, rhythmic insufflation 
of oxygen through the intra- 
tracheal tube is often a lifesaving 
procedure. Even in cases of car- 
diac standstill requiring manual 
cardiac massage, attempts to re- 
vive the heart will be futile unless 
high concentrations of oxygen can 
be maintained in the coronary ar- 
teries supplying the myocardium. 
This is best accomplished by ade- 
quate artificial pulmonary venti- 
lation with pure oxygen. 

The anesthetist must be pre- 
pared to maintain an airtight sys- 
tem, either by use of an inflatable 
cuff or packs. It has also been 
shown that in choosing an intra- 
tracheal tube and suction catheter, 
the anesthetist must remember to 
employ a suction catheter large 
enough to remove purulent ma- 
terial. This catheter, however, 
must not be so large as to prevent 


free entrance of air around the 
suction tube. Pulmonary collapse 
may result from the negative pres- 
sure produced by suction in an 
almost completely closed system. 
Some suggest that the suction be 
turned on after the catheter has 
been introduced. It is believed 
that the removal of oxygen by 
suction sometimes abruptly causes 
anoxia. 


CHOICE OF ANESTHETIC AGENT 


The choice of anesthetic agent 
varies with the type of operation 
to be performed, the skill of the 
anesthetist and the surgeon, and 
the length of operation. 

Some anesthetists advocate cy- 
clopropane as the ideal agent for 
anesthesia for thoracic operations. 
Others prefer ether with nitrous 
oxide-oxygen. The use of pento- 
thal sodium-curare-ether anesthe- 
sia for thoracic surgery has been 
reviewed many times. 

The main points for consider- 
ation in choosing an anesthetic 
agent for thoracic surgery are: 
(1) that an adequate exchange of 
respiratory gases be provided, (2) 
that a smooth induction be ob- 
tained with quiet, regular respi- 
ration to prevent coughing during 
induction; (3) that early recovery 
of an effective cough mechanism 
be sought; (4) that there be mini- 
mal postanesthesia complications ; 
(5) that provision be made for 
facile intubation and_ tracheo- 
bronchial aspiration. 

The circulatory and reflex ef- 
fects of the various combinations 
of anesthetic agents have been 
compared frequently. Cyclopro- 
pane has many qualities that 
recommend it for intrathoracic 
operations, but certain undesirable 
results have been observed. When 
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cyclopropane was used alone, car- 
diac arrhythmias were much more 
frequent than when other agents 
were used. Cardiac arrest during 
traction on the hilus occurred in 
more reported cases. A decrease 
in blood pressure and an increase 
in pulse rate of varying degree 
appeared more common during 
prolonged cyclopropane anesthe- 
sia. Our recommendation has been 
the administration of pentothal 
sodium intravenously while the 
patient is allowed simultaneously 
to breathe carbon dioxide in oxy- 
gen to establish a good hyperpnea 
and to facilitate intubation. 

The advantages of pentothal 
sodium induction with ether main- 
tenance have often been discussed. 
It has been pointed out that with 
depressed respirations paradoxical 
breathing decreases and that to- 
and-fro movements of the medi- 
astinum are easily controlled. 
Hemorrhage also decreases since 
pentothal sodium does not cause 
peripheral vasodilation. 

It is imperative that the anes- 
thetist maintain a suitable depth 
of anesthesia and also an adequate 
respiratory exchange with a mini- 
mum of effort on the part of the 
patient, even though the mecha- 
nism of respiration is materially 
altered by removal of ribs or the 
opening of the thoracic cavity. 
Many patients will have a lowered 
vital capacity from pulmonary 
disease, such procedures as the 
creation of an artificial pneumo- 
thorax, or phrenic nerve paralysis 
on the contralateral side. This 


fact makes it imperative to main- 
tain adequate oxygenation at all 
times. One must also watch for 
evidence of increased carbon di- 
oxide tension. This can be control- 
led by gentle pressure on the re- 
breathing bag during inspiration. 
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Pentothal sodium as an anes- 
thetic agent for thoracic opera- 
tions has several advantages. For 
the patient it provides a pleasant 
induction with a minimum of 
nausea and vomiting in the post- 
operative period. It permits the 
surgeon to use an electric cautery, 
and hence the time of operation is 
materially shortened. There is no 
increase in bleeding as a result of 
vasodilatation. For the anesthetist 
it makes possible a smooth rapid 
induction, and with the use of 
curare and a local anesthetic 
spray the cough reflex is inhibited. 
It also permits the plane of anes- 
thesia to be deepened rapidly 
whenever necessary. Frequent as- 
piration of the bronchial tree is 
possible without fear of lighten- 
ing the anesthesia or danger from 
the release of an explosive mix- 
ture. Excitement during induction 
and recovery is minimized, 

3reathing is quiet, somewhat 
shallow, and only slightly in- 
creased in rate and consequently 
there is less likelihood that puru- 
lent material will be dislodged 
from the diseased portion of the 
lung. With the use of pentothal 
sodium there is little change in 
blood pressure or heart rate. Re- 
covery is rapid, and patients are 
more co-operative upon reacting. 

Pentothal sodium, however, has 
some disadvantages. It is a severe 
respiratory depressant if used too 
long. Without adequate use of 
curare derivatives the throat re- 
flex remains active, and cough, 
hiccough, and laryngospasm are 
likely to occur, especially if there 
is excess secretion in the trachea 
or nasopharynx. Pentothal sodium 
induction with ether maintenance 
seems to prevent the occurrence 
of the aforementioned compli- 
cations. 
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In the choice of an agent im- 
portant points are the mainten- 
ance of adequate oxygenation and 
the prevention of cough. Among 
the special problems encountered 
in choosing an anesthetic agent 
for a thoracic operation are those 
related to the patient, namely, a 
reduced vital capacity, which ne- 
cessitates a potent anesthetic 
agent to maintain adequate anes- 
thesia and a high oxygen concen- 
tration to sustain life; the pres- 
ence of copious bronchial secre- 
tions; and the presence of anemia 
with the prospect of blood loss. 
One must also bear in mind the 
untoward symptoms resulting re- 
flexly from traction on the hilus 
of the lung and frequently the 
occurrence of mediastinal swing. 
Furthermore, the subject for oper- 
ation is often a poor surgical risk 
because of protracted illness or 
superimposed anemia or toxemia. 
The choice of agent has been 
widely discussed by various au- 
thors, yet each case is a law unto 
itself. All agents have advantages 
and disadvantages. 


POSITION 


Many problems face the anes- 
thetist about to assist with an 
operation within the pleural cavi- 
ty. One of these is the matter of 
positioning. The position of the 
patient during an_ intrapleural 
operation often creates a grave 
problem for the anesthetist. The 
choice of position depends upon 
the surgeon’s wishes; however, in 
some cases the general condition 
of the patient may warrant other- 
wise. 

In the past the conventional 
lateral position and posterior ap- 
proach were favored over the an- 
terior approach, because of a 


greater spread of the thoracic cage 
and the shorter distance to the 
hilus. However, the lateral posi- 
tion has definite disadvantages. 
Those of interest to the anesthe- 
tist are (1) that the excursions of 
the thoracic cage on the sound 
side might be impaired by the 
weight of the body and (2) that a 
pronounced imbalance between 
thoracic cage excursion and di- 
aphragmatic movement of the de- 
pendent side might seem to in- 
crease the respiratory power and 
at the same time diminish the ex- 
pelling force. Another disadvan- 
tage to the lateral position is the 
fact that the drainage by gravity 
of secretions and debris from the 
affected lung to the opposite lung 
is favored, thus enhancing ate- 
lectasis. 

The prone position has been 
proved to be more advantageous 
from several points of view. This 
position is most favorable for 
natural drainage of bronchial se- 
cretions, and the flooding of the 
contralateral lung is greatly les- 
sened. The attainable range of 
thoracic cage and diaphragmatic 
excursion is far greater than is 
possible in the lateral position. 
The weight of the lung allows it 
to fall forward to eliminate the 
necessity for various means of 
traction during dissection. Cardiac 
irregularities, bradycardia, and 
cardiac standstill have been mini- 
mized as complications; this may 
be due to avoidance of hilar trac- 
tion during dissection. The use of 
the prone position has been 
favored by the perfection of sev- 
eral operating tables with attach- 
ments. However, the sternal rest 
must be used with care. 

Regardless of the _ position 
chosen, it is of prime importance 
that the head be lower than the 
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chest, to avoid danger of air em- 
bolism in cerebral vessels and to 
reduce the danger of aspiration. 


ANOXIA 


The word anoxia signifies a 
deficiency in the supply of oxygen 
available to the cells of the body. 
The cells that earliest suffer ir- 
reparable damage are those of the 
cerebral cortex; therefore cerebral 
anoxia is significant. The signs of 
cerebral anoxia are known to all 
anesthetists. 

During thoracotomy the ipsi- 
lateral lung is collapsed, and the 
blood flowing through it, which 
is not being oxygenated, con- 
stitutes a shunt of venous blood to 
dilute the arterial blood from the 
functioning contralateral lung. 
The burden of oxygenation of the 
blood, therefore, falls on the con- 
tralateral lung, and, particularly 
if it is diseased, anoxic anoxia 
might be expected to develop. 

When a patient is under gen- 
eral anesthesia, no significant 
changes in the respiration, pulse, 
or blood pressure are apparent 
until a serious degree of anoxia 
is present, and cyanosis is a late 
and unreliable sign. In some 
places an oximeter is employed, 
and the anesthetist watches the 
oximeter and supplies positive 
pressure as indicated. 

It has been suggested that in 
about 50 per cent of the cases a 
gradual diminution in the efficien- 
cy of the contralateral lung is due 
to increasing atelectasis associ- 
ated with a progressive shift of 
the mediastinum. The lung is re- 
expanded and its function re- 
stored periodically by application 
of a positive pressure of 15 mm. 


The sudden decrease in oxygen 
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saturation associated with bron- 
chial suction is probably due not 
only to the withdrawal of oxygen 
but also to a temporary increase 
in atelectasis from negative intra- 
bronchial pressure. Spasm in- 
duced by the irritation of the 
suction catheter may also be a 
factor. 


EFFECTS OF STIMULATION 


Another problem facing the an- 
esthetist during intrapleural oper- 
ations is the effect of stimulation 
of the heart, aorta, vagus, and 
nerves regulating cardiac activity. 
Because of the proximity of the 
heart and aorta to the field of 
operation, the effects of stimu- 
lation are at times of major sig- 
nificance. In some patients the 
heart seems unusually irritable 
and responds immediately to local 
stimuli by developing extrasys- 
toles or other manifestations of 
disturbed rhythm, such as auricu- 
lar flutter. Sometimes this dis- 
turbance may be long continued. 
It has been found helpful to give 
intramuscular injections of quini- 
dine or intravenous injections of 
procaine or to infiltrate the peri- 
cardial sac with procaine. 

Marked arrhythmias may be 
observed and are probably due to 
a reflex disturbance resulting from 
stimulation of the cardiac regu- 
latory nerves in the region of the 
aortic arch. Disorders of cardiac 
function manifested by a decrease 
in peripheral blood pressure are 
frequently seen. It has been sug- 
gested that, when such a decrease 
occurs, the procedure should be 
temporarily interrupted and oxy- 
gen given. There is rarely any 
demonstrable disturbance result- 
ing from stimulation of the 
vagus during the course of an 


February, 1953 


operation within the mediastinum. 
The only important effect is acti- 
vation of the cough reflex, especi- 
ally when the plane of anesthesia 
is very light. Infiltration with 1 
per cent procaine is help‘ul. 

A careful investigation of cases 
of cardiac arrest during the course 
of thoracic operations showed that 
a state of relative anoxia of the 
circulating blood was allowed to 
exist for a prolonged period. 


SUMMARY 


The management of anesthesia 
plays an important role in the 
eventual outcome of thoracic op- 
erations. The pathologic process 
for which surgical therapy is un- 
dertaken has already jeopardized 
cardiorespiratory function, and 
the condition is usually aggravat- 
ed by an alteration in dynamics 
during the course of anesthesia. 
It is imperative that an additional 
burden not be placed upon the 
patient as a result of inadequate 
pulmonary ventilation, anoxia, or 
other undue alterations in physio- 
logic function. 

Premedication, position, and 
method of anesthesia along with 
choice of agent are discussed. 
Complicating factors are listed. 





The seventeenth qualifying exami- 
nation for membership in the 
American Association of Nurse 
Anesthetists will be conducted on 
Saturday, May 9, 1953. 


The deadline for completed ap- 
plications, including transcripts, is 
April 4. If application with trans- 
cript is received too close to the 
deadline, the application may not 
be processed in time for the candi- 
date to be scheduled for this exam- 
ination. The decision of the Cre- 
dentials Committee will not be 
mailed to candidates before April 6. 
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BLOOD PRESSURE 
(Continued from page 16) 
cumulation as a cause should be 
eliminated or corrected. If the 
hypertension is the result of re- 
flex stimulation during light an- 
esthesia, the anesthesia should be 
deepened; this is easily accom- 
plished by the administration of 
pentothal sodium. In attempting 
to control the hypertension it is 
just as important to know what 
not to do as what to do. Pressure 
on the eyeballs should never be 
used as a technic to decrease the 
blood pressure for it may lead to 

heart block. 


SUMMARY 


The conditions causing changes 
in blood pressure during anes- 
thesia and surgery are described. 
It is essential that the blood pres- 
sure be measured at least every 
five minutes during an operation 
in order that the beginning of a 
deviation from the normal may 
be ascertained. Corrective meas- 
ures must be taken promptly to 
re-establish the physiologic cir- 
culatory status of the patient. 





COMPLICATIONS 


(Continued from page 12) 
choice of an anesthetic agent, the 
technic used in administering the 
anesthetic may be far more im- 
portant than the choice of the 
agent itself. 

The gravest danger to the pa- 
tient is the possibility of poor 
respiratory exchange. Many of the 
fatal complications produce dam- 
age by interfering with transport 
of oxygen and carbon dioxide in 
the body. 
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Conduction Anesthesia and Obstetrics 


Edward C. Hughes, M.D. * 
Syracuse, N. Y. 


Maternal and fetal mortality 
rates have been greatly reduced 
in the past ten years. Although 
there are many reasons for this 
decrease, anesthesia has played an 
important role in it. Better anes- 
thesia administered by _ better 
trained personnel has contributed 
to the improvement in many con- 
ditions in obstetrics. However, in 
spite of these advances there still 
occurs each year in this country 
a relatively large number of ma- 
ternal and fetal deaths that are 
probably directly due to the 
effects of anesthesia. Greenhill’ 
reported that 3.8 per cent of ma- 
ternal deaths were the result of 
various forms of anesthesia. 
Hingson,* in a report of a large 
series of cases obtained from 
various hospitals about the coun- 
try, found that many deaths were 
due to the aspiration of vomitus 
during general anesthesia. The pa- 
tients died from chemical pneu- 
monitis or pneumonia that result- 
ed from irritation by stomach con- 
tents. Therefore it becomes es- 
sential to review frequently the 

Read before the Mid-South Assembly of 
Nurse Anesthetists, Memphis, Tenn., Feb. 13, 
_ of Obstetrics, State University 
of New York Medical Center. 

1. DeLee, J. B., and Greenhill, J. P.: 
Principles and Practice of Obstetrics, ed. 10 
(Philadelphia: W. B. Saunders Co., 1951). 

2. Hingson, R. A.: Newborn mortality and 
morbidity with continuous caudal anesthesia: 
Analysis of cases in New York, Philadelphia 


and Memphis with controls. J.A.M.A. 136:221- 
229, Jan. 24, 1948. 


effects of anesthesia in order to 
widen the margin of safety after 
anesthesia. 

As the anatomy and physiology 
of the nervous system have be- 
come better understood and the 
pharmacologic actions of anesthet- 
ic agents have become better 
known, conduction anesthesia, 
such as caudal, spinal, saddle 
block, and local nerve block, has 
been more widely used, It can be 
accurately stated that, in medical 
centers and hospitals where there 
are adequately trained anesthe- 
siologists and where supervision 
of anesthesia is possible, this type 
of anesthesia has played an im- 
portant part in the reduction of 
mortality. Unfortunately, how- 
ever, accidents from the use of 
this type of anesthesia have been 
reported, and it remains our re- 
sponsibility to continue to im- 
prove methods and drugs to make 
anesthesia safer for the patient. 
It is the purpose of this presen- 
tation to relate our experience at 
Syracuse Memorial Hospital with 
conduction anesthesia and report 
the changes made to increase the 
safety. 


EFFECT OF ANESTHESIA ON 
MorTALiIty RATE 


From 1942 through 1951 there 
were 21,164 births in the Syracuse 
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Memorial Hospital. During that 
time there were 16 maternal 
deaths, 13 of which occurred dur- 
ing the first five year period. This 
made the maternal mortality rate 
during the first five years 1.4 
deaths per 1,000 births. Although 
this rate is comparable to the 
maternal mortality rate for the 
country as a whole and somewhat 
better than the mortality rate for 
New York State, it is still too 
high. During the past five year 
period there were 3 maternal 
deaths, 1 of which might be 
questioned as a definite obstetric 
death. This made the mortality 
rate during those years 0.25 per 
1,000 births. This rate, of course, 
is very low and is one of which 
the hospital may be proud, Like- 
wise, the fetal mortality rate de- 
creased during the second five 
year period from 1947 to 1951. For 
the first five year period the neo- 
natal death rate was estimated to 
be 23.9 per 1,000 births, while the 
stillbirth record showed 22.9 
deaths per 1,000 births. During 
the second five year period the 
neonatal death rate was decreased 
to 19.5, or a reduction of 4.4 per 
1,000 births, and the stillbirth rate 
decreased 2.3 per 1,000 births. 
Therefore the over-all picture 
with respect to fetal and maternal 
mortality showed a satisfactory 
reduction. I am sure that this re- 
duction was not entirely due to a 
change in philosophy of anesthe- 
sia but that many other factors 
were responsible. However, anes- 
thesia must be given a certain a- 
mount of credit for this improve- 
ment, and it also must be given 
some credit for the decrease in 
complications that may not be 
lethal to the patient but may 
cause crippling effects. 

There was a decrease in the 
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number of cases of postpartum 
hemorrhage, and there were no 
deaths from this complication 
after 1944. Such complications as 
cardiac disease, diabetes mellitus, 
lung complications, and postoper- 
ative abdominal conditions de- 
creased, and there were no deaths 
from any of these conditions dur- 
ing the same period. During this 
time there was a considerable in- 
crease in the incidence of pre- 
maturity owing to the fact that 
patients were carried farther into 
pregnancy than in former years. 
During the past five year period 
the mortality rate for premature 
infants decreased markedly, and 
fewer complications arose. The 
incidence of toxemias of preg- 
nancy, which generally account 
for 25 per cent of maternal deaths, 
was markedly reduced owing to 
better and more intensive pre- 
natal care. The control of toxemia 
during labor was improved by the 
use of continuous caudal anes 
thesia. It was noted that the use 
of continuous caudal anesthesia 
during labor, when the blood pres- 
sure has a tendency to increase, 
effected a gradual decrease in the 
blood pressure and by this mech- 
anism prevented recurrence of 
eclamptic convulsions. Owing to 
vasodilatation in the kidney ef- 
fected by continuous caudal anes- 
thesia, the excretion of urine was 
found to increase while the kidney 
was under the effect of the caudal 
anesthesia. Fetal survival rate 
was higher in the presence of tox- 
emia of pregnancy because of less 
anoxia, which is created by all 
types of inhalation anesthesia. 
Although we feel that the re- 
duction in the over-all mortality 
rate and incidence of compli- 
cations was probably due to better 
obstetric care, we also believe 
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that, inasmuch as there was a 
marked increase in the use of con- 
duction anesthesia, better anes- 
thesia played a part in this im- 
provement. 


TECHNIC OF CAUDAL ANESTHESIA 


The use of caudal anesthesia 
was started at Memorial Hospital 
in 1942. Although various technics 
were used for its administration, 
we have settled on the catheter 
method. A no. 16 caudal needle is 
introduced into the caudal hiatus 
and a no. 4 urethral catheter is 
passed through it. Although all 
sorts of anesthetic drugs have 
been tested, the best results have 
been obtained with 1.5 per cent 
metycaine. Pontocaine with a- 
drenalin was used a few times 
when a more prolonged anesthesia 
was desired. 

However, in the past five years 
there has been a change in the 
philosophy of the use of caudal 
anesthesia. During the first five 
years continuous caudal was used 
for all labors and was adminis- 
tered as soon as the patient was 
in labor, the cervix was dilated to 
3 cm., and the head was engaged. 
The effect upon the primigravida 
was dramatic but produced some 
dangers. The first stage of labor 
was generally greatly reduced in 
length, but the second stage of 
labor in some instances lasted for 
many hours. Low forceps extract- 
ion, rotation from the posterior 
to the anterior position, either 
manually or by forceps, and other 
methods of delivery were many 
times necessary to complete the 
delivery. Therefore, during the 
last five years caudal anesthesia 
has been used as a terminal anes- 
thesia for the primigravida, Cau- 
dal anesthesia is given after the 
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presenting part has been allowed 
to distend the perineum. We feel 
that this is the safest approach in 
this type of case. However, the 
routine has not been changed for 
the multigravida, and caudal anes- 
thesia is administered after labor 
has been established, the cervix 
is 5 cm. dilated, and the present- 
ing part is engaged. Generally, 
complete dilatation takes place 
before the full dose of the drug 
for caudal anesthesia is adminis- 
tered and the presenting part 
reaches the outlet. There is no 
question but that the over-all in- 
cidence of operative delivery has 
increased with caudal anesthesia. 
However, these operative pro- 
cedures have mostly been classi- 
fied as prophylactic low forceps 
deliveries. The incidence of high 
forceps and mid forceps delivery 
has decreased practically to zero. 
We feel that the increase in pro- 
phylactic low forceps deliveries 
has not affected the condition of 
the fetus, since the fetal mortality 
rate has decreased in the face of 
an increasing operative procedure 
rate. 


DANGERS OF CAUDAL ANESTHESIA 


No matter what type of anes- 
thesia is used, there is always a 
possibility of a complication. The 
greatest danger of caudal anes- 
thesia is the possibility of perfor- 
ating the dura to allow the anes- 
thetic agent to be mixed with 
spinal fluid and produce what 
actually is a type of spinal anes- 
thesia. Puncture of the dura has 
occurred in about four cases a 
year, and spinal fluid has been 
obtained. The complication is due 
to the dural sac’s protruding lower 
in the sacral canal than is usually 
noted. When this complication 
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occurs the needle is withdrawn, 
and the idea of using caudal anes- 
thesia is abandoned. 

The most insidious danger is 
the possibility of erosion of the 
dura by the catheter and the mix- 
ing of the drug with the spinal 
fluid sometime after the initial 
dose. It has always been our 
policy to wait at least fifteen min- 
utes after the original dose of 
metycaine is instilled into the 
caudal canal. In several instances 
the metycaine apparently mixed 
with the spinal fluid even after 
this precaution and was attended 
by the occurrence of shock, de- 
crease in blood pressure, and dif- 
ficulty in breathing, which was 
followed by anoxia of the fetus 
as shown by irregularities of the 
fetal heart. All but one patient 
survived and presented no diffi- 
culty. However, one patient was 
in shock for one hour. Heart tones 
and blood pressure were unob- 
tainable for thirty minutes. Al- 
though the patient reacted after 
this time, she remained in a coma- 
tose state for five weeks. This 
complication occurred four years 
ago, and the patient since that 
time has been able to assume her 
household duties, although there 
have been definite signs of mental 
retardation. The baby lived. 
Therefore, the greatest danger in 
caudal anesthesia is perforation of 
the dura. 

Since 1942 11,511 caudal anes- 
thesias have been administered in 
this hospital. There was a 5 per 
cent failure, and for these cases 
complete anesthesia by other 
methods was required. Another 5 
per cent could be classified as 
partial anesthesia. In such in- 
stances perhaps only one half of 
the perineum had become anes- 
thetized, and generally a local 
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nerve block was sufficient to com- 
plete the delivery. 

Other complications that could 
be considered major were the 
breaking off and retention of four 
catheters. Two of these fragments 
were removed surgically, and the 
other two were left in situ at the 
request of the patient. Although 
several years have elapsed since 
the occurrence of these accidents, 
there have been no unusual symp- 
toms created by the retained cath- 
eters. There was one case of deep 
abscess, which involved the pos- 
terior surface of the sacrum and 
did not involve the caudal canal. 
In this situation the catheter was 
apparently placed adjacent to the 
periostium of the posterior sur- 
face of the sacrum but was not 
inserted into the caudal canal, 

We have noted that the inci- 
dence of failures together with 
partial failures is dependent upon 
the personnel of the department. 
All anesthesia is given by the 
residents in the department, who 
have received training from the 
chief resident, who is also an ex- 
perienced anesthesiologist. 


IMPROVEMENT IN TECHNIC 


Inasmuch as the possibility of 
spinal injection is always present, 
repeated attempts have been made 
to reduce the size of the dose so 
that, even though such a com- 
plication did occur, the amount of 
material injected would not be 
lethal. The usual dose necessary 
for good anesthesia of the per- 
ineum and extending to the um- 
bilicus is 30-50 cc. of 1.5 per cent 
metycaine or from 500 to 600 mg. 
Lately, attempts have been made 
to reduce the dose by half by the 
addition of material that would 
increase; the spreading effect of 





the anesthetic solution. It has 
been found that, owing to the 
size of the caudal canal, which 
varies in each individual, the vol- 
ume of the solution injected must 
be sufficient to fill this canal 
completely. Generally, 30 cc. will 
be sufficient. Therefore, a new 
procedure that reduces the dose 
by 50 per cent has been adopted. 
Adrenalin chloride, 1 cc. of 1/1,000 
solution, together with 500 vis- 
cosity units of hyaluronida:e is 
added to 200 ce. of 1.5 per cent 
metycaine, and 30 cc. of this mix- 
ture is then diluted with 30 cc. of 
normal saline solution. This so- 
lution thus contains half as much 
metycaine as the solutions pre- 
viously used. This mixture is in- 
jected into the caudal canal as 
previously described. 

Anesthesia obtained using this 
method has been satisfactory in 
approximately 95 per cent of the 
cases in which it has been used. 
The method increases the safety 
of caudal anesthesia because the 
maximal dose averages between 
250 and 275 mg. of metycaine. The 
reason for such an effect is based 
upon the fact that hyaluronidase, 
an enzyme, acts upon the hy- 
aluronic acid present in the cell 
membranes and prepares the cells 
so that penetration of the mety- 
caine is facilitated. Therefore, the 
medullated as well as the non- 
medullated nerve fibers are anes- 
thetized faster and more com- 
pletely, owing to the spreading 
effect that the hyaluronidase en- 
courages. It is necessary to add 
the adrenalin to this mixture; 


otherwise, the length of anesthe- 
sia is diminished, because absorp- 
tion of the metycaine is hastened 
by the enzyme. The addition of 
the adrenalin also maintains the 
blood pressure so that a decrease 
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in blood pressure is avoided, Al- 
though this is a preliminary re- 
port, it seems very possible that 
this technic will come into general 
use in a short time. If this technic 
can be perfected and the danger of 
high caudal anesthesia can be 
avoided, caudal anesthesia will be- 
come a relatively safer form of 
anesthesia and will become avail- 
able to many smaller hospitals 
where to date it has been im- 
practicable. 


SADDLE BLOCK ANESTHESIA 


In the past few years, owing to 
the comparative ease of adminis- 
tration, saddle block anesthesia 
has become increasingly popular. 
During the past several years the 
saddle block type of anesthesia 
was used 3,400 times in the Syra- 
cuse Memorial Hospital. Al- 
though this method of anesthe- 
sia can be considered fairly safe, 
deaths after its use have been re- 
ported throughout the country. 
We have had no bad results, and 
there has been only an occasional 
failure. The effectiveness and suc- 
cess of the method depend upon 
many factors. It was again noted 
that with a change of personne! 
the quality of anesthesia was 
altered. When inexperienced in- 
dividuals employed saddle block 
anesthesia, the result was not en- 
tirely satisfactory, the anesthesia 
being spotty in character, too low, 
and in a few cases involving upper 
segments of the cord. Supervision 
of the administration of the anes- 
thesia is absolutely necessary in 
order to assure safe and complete 
results. There have been some 
deaths reported after the use of 
saddle block anesthesia that re- 
sulted from carelessness. In the 
first place, the ampule that con- 
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tains the anesthetic agent re- 
sembles ampules of other drugs 
that are used in obstetric depart- 
ments. Therefore there is the 
danger of confusing the proper 
drug with another, Instances have 
been reported in which other 
drugs were used by mistake and 
deaths resulted. Also, because of 
the color of the ampule, small 
cracks do not show and may allow 
the entrance of sterilizing solu- 
tions into the ampule to dilute the 
agent. Therefore there is the pos- 
sibility of the injection of a mod- 
erate amount of alcohol or other 
antiseptic agent in which the 
ampules are kept for sterilization. 
We have had no accidents from 
this method of anesthesia. The 
major objection to it is the oc- 
currence of headache, which be- 
gins the day after delivery and 
continues for varying periods. At 
first, these headaches occurred in 
about 10 per cent of the cases. 
Lately, the incidence has de- 
creased to 6 per cent. 

Another complication occurring 
during labor and immediately 
postpartum should be mentioned 
in connection with saddle block 
anesthesia. It had been the routine 
in Memorial Hospital and also in 
many other hospitals throughout 
the country to administer ergo- 
trate intravenously for the con- 
trol of postpartum bleeding. We 
have noted a pronounced increase 
in blood pressure after adminis- 
tration of ergotrate to some pa- 
tients given saddle block anes- 
thesia. Although an increase in 
blood pressure has also been noted 
with other types of anesthesia, it 
has been found more frequently 
in the presence of saddle block 
anesthesia. In two cases subarach- 
noid hemorrhage occurred as a 
result of the elevated blood pres- 


sure. Both patients recovered sat- 
isfactorily but nevertheless ex- 
perienced difficulties that were 
unpleasant. It is probable that 
spinal anesthesia does away with 
the nerve mechanisms that con- 
trol the pressor action of the ergot 
alkaloids. These alkaloids then 
create vasoconstriction, which re- 
sults in pronounced increases in 
blood pressure. Therefore, as an 
added precaution, none of the oxy- 
tocic drugs is used intravenously 
in connection with either saddle 
block or caudal anesthesia unless 
hemorrhage from atony of the 
uterus forces the issue. 


LocaL Nerve BLock 


Local nerve block is probably 
the safest type of anesthesia that 
one can use in obstetrics. If the 
operator is careful and obtains a 
complete blocking of the nerves 
of the perineum and pelvic struc- 
ture, most types of delivery in the 
lower birth canal can be com- 
pleted. This type of anesthesia 
demands accurate injection of the 
nerve, patience on the part of the 
operator, and co-operation on the 
part of the patient. During the 
past ten years the use of this 
technic has gradually increased 
and plays a definite part in assur- 
ing safe anesthesia. To obtain 
maximal anesthesia, the injection 
of the nerves, or nerve block, is 
more effective than infiltration of 
the perineum. Such blocking as- 
sures a wider field of anesthesia, 
does not distend the tissues with 
fluid, and is more effective from 
the standpoint of anesthesia. We 
have found that 1 per cent pro- 
caine, to which | drop of adrenalin 
chloride 1/1000 is added per ounce 
of solution, is the most effective 
drug. Through one injection site 
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at the inferior medial aspect of 
the tuberosity of the ischium, 20 
cc, of the solution is injected into 
Alcock’s canal where the puden- 
dal nerve becomes anesthetized. 
It is also necessary from this 
original site to inject the labia 
majora to the symphysis pubis 
and thereby anesthetize the nerve 
fibers that supply this area. These 
fibers are derived from the ilio- 
inguinal and the iliohypogastric 
nerves coming from the anterior 
abdominal wall. It is also advis- 
able to inject the inferior hemor- 
rhoidal nerve, which may have an 
extraneous origin, and also the 
lateral femoral cutaneous nerve, 
as it supplies the lateral aspects of 
the perineum. 

Hvyaluronidase has been used 
in this type of anesthesia; 500 
viscosity units and 1 ce. of adren- 
alin chloride are added to 150 ce. 
of the 1 per cent procaine solution. 
The injection is made in the usual 
manner, but it has been noted that 
the anesthetic effect appears soon 
and over a greater area. A smaller 
amount of solution is necessary 
to obtain anesthesia. Therefore, 
the use of this enzyme simplifies 
the technic and assures a prompt- 
er effect. Local nerve block anes- 
thesia should be used more fre- 
quently, and it is probably the 
safest type of anesthesia we have 
today. 


CESAREAN SECTION 


The maternal mortality rate in 
cesarean section has been reduced 
considerably over a_ period of 
years, but the fetal mortality rate 
remains much too high. The de- 
crease in maternal deaths has 
been largely due to the use of 
antibiotics, better medication, 
and the low 


blood transfusions, 
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flap operation. Anesthesia also 
enters into the picture. When 
general anesthetic agents are 
employed, particularly the vol- 
atile gases, the amount of bleed- 
ing from the uterus seems to in- 
crease and is probably due to 
some relaxation of the uterine 
muscle caused by the anesthesia. 
The fetal mortality rate is highest 
when these gases are used. Spinal 
anesthesia, although used in many 
places with great success for ce- 
sarean section, has also caused 
numerous maternal deaths. Spinal 
anesthesia causes less anoxia of 
the fetus and on this basis should 
decrease the fetal mortality rate. 
In the past ten years the use of 
spinal anesthesia in the Syracuse 
Memorial Hospital has not  in- 
creased and if anything has been 
on the decline. In 1940 spinal an- 
esthesia was used for cesarean 
section in 35 per cent of the cases. 
In 1944, 40 per cent of the sections 
were done under spinal anesthe- 
sia; in 1950, 22 per cent; and by 
1951 it decreased to 15 per cent. 
Although all of these anesthetics 
were given by experienced anes- 
thesiologists, during that time 
three deaths occurred that were 
directly due to the anesthesia. 
Therefore, its use has not been 
accepted with general approval, 
and in the last several years the 
use of spinal anesthesia has been 
on the decline. 

Caudal anesthesia has also not 
proved very satisfactory for ce- 
sarean section. The effect of cau- 
dal anesthesia has not been consis- 
tent. The relaxation is not con- 
sistently good, and the adminis- 
tration must be continuous in 
order to maintain a satisfactory 
level. Its use was reduced to only 
5 per cent of the cases in 1950. 

There were 843 cesarean sec- 
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tions at the Memorial Hospital 
from 1940 through 1951. The use 
of local nerve block anesthesia of 
the anterior abdominal wall has 
gradually increased. In 1940 local 
nerve block was used in 3 per cent 
of the cases. In 1950 the incidence 
had risen to 55 per cent of the 
cases, and in 1951, to 60 per cent. 
During this time the incidence of 
cesarean section greatly de- 
creased; it was 3.07 per cent in 
1950 and 2.7 per cent in 1951. The 
maternal morbidity rate decreased 
from 68 per cent in 1941 to 20 per 
cent in 1950. The incidence was 
even lower in 1951. There have 
been no maternal deaths from 
cesarean section since 1944. The 
fetal loss has also been reduced 
during these years. This is partic- 
ularly true of babies weighing 
under 5 pounds. In 1951 there was 
some increase in the fetal loss, but 
during that year there was an in- 
crease in bleeding complications 
necessitating cesarean section and 
the delivery of premature infants. 
In 1951 there was again a de- 
crease in the fetal deaths in the 
premature group. W hen local 
nerve block anesthesia is used, 
there is much less blood loss from 
the uterus, because the uterine 
musculature contracts well and 
stops bleeding. The postoperative 
convalescence is much improved. 
There is less distention of the ab- 
domen, and paralytic ileus has 
been encountered only a few 
times. 

For local nerve block anesthesia 
for cesarean section hyaluroni- 
dase is used in addition to 1 per 
cent procaine and adrenalin and 
provides a greater area of anes- 
thesia, more relaxation, and 
prompt effect. The anterior ab- 
dominal wall, being supplied by 
the intercostal nerves together 


35 


with fibers from the iliohypogas- 
tric and the ilioinguinal nerves, 
is anesthetized by a triangular 
nerve block. In some cases this 
type of anesthesia is supplement- 
ed by the intravenous adminis- 
tration of pentothal sodium as the 
fetus is being extracted from the 
uterus. It must be remembered 
that local anesthesia demands me- 
ticulous preparation. The patient 
must be educated to the anesthe- 
sia, the operator must not be im- 
patient, the conditions of the oper- 
ating room must be such that a 
quiet dignity is maintained, and 
instruments must not be rattled 
or thrown about. To assure opti- 
mal results, it is also important 
that the solution be maintained at 
body temperature and adequate 
time be allowed for the anesthe- 
tic to take effect. We would like 
to advocate the wider use of local 
nerve block anesthesia in cesarean 
section, as we feel that it is the 
safest type of anesthesia for this 
type of operation. 


SUMMARY 


A survey of the deliveries at the 
Syracuse Memorial Hospital in 
the past eleven years shows an 
increasing trend towards the use 
of the conduction type of anes- 
thesia. Maximal results will only 
be obtained if the anesthesia is 
administered by experienced 
hands and if careful supervision 
during the anesthesia is available. 
We are inclined to feel that were 
it possible to institute this type of 
anesthesia in most hospitals the 
incidence of maternal and fetal 
deaths could be decreased, and 
there would be a reduction in the 
other complications that are dis 
astrous to the patient. 
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Trichlorethylene 


Lester Rumble, M.D.* 
Atlanta 


Trichlorethylene is a relatively 
new anesthetic agent, having been 
used clinically for only ten years. 
The drug itself was discovered in 
1864. 

The principal use of trichlor- 
ethylene is as a cleanser, since the 
agent is a most effective oil and 
fat solvent, and its use in industry 
for this purpose became wide- 
spread soon after its discovery. As 
early as 1915 Plessner, a German 
physician, reported four patients 
with giddiness, vomiting, and 
burning of the mouth, cheek, and 
areas representing loss of sen- 
sation of the sensory portion of 
the trigeminal nerve. In 1924 Op- 
penheim suggested its use in the 
treatment of tic douloureux, and 
in 1928 Oljenic used it in the 
differential diagnosis of this con- 
dition. In 1931 Stieber in Germany 
collected 284 cases of trichlor- 
ethylene toxicity including 25 
deaths in workers using this agent 
constantly. Also in 1931 Glazer 
noted that during the treatment of 
tic douloureux with trichlorethyl- 
ene the patients frequently be- 
came sleepy, drowsy, and dizzy. 
As a result he advised that pa- 
tients lie down during treatment. 
This was the first suggestion of 
trichlorethylene’s anesthetic pow- 


ers. 
Read before the Southeastern Assembly of 


Nurse Anesthetists, Atlanta, June 16, 1952. 
*Anesthesiologist, St. Joseph’s Infirmary. 


In 1934 Striker and others! de- 
cided to try it for anesthesia and 
in a series of 304 dental and uro- 
logic cases produced satisfactory 
results. At the same time Herz- 
berg’ reported no specific tissue 
changes in three dogs killed by 
prolonged administration of high 
concentrations of the drug. No 
details were given, but the pa- 
tients in the Striker’s series ap- 
parently received no premedi- 
cation. Trichlorethylene was 
given in air without supplemen- 
tary oxygen, and among other 
things the authors reported a 
“slight cyanosis” in the majority 
of cases. Trichlorethylene had 
previously been included in New 
and Nonofficial Remedies for the 
treatment of tic douloureux, but 
when asked to include it for anes- 
thetic purposes on the basis of the 
aforementioned work, the Council 
on Pharmacy and Chemistry of 
the A.M.A. was deterred by the 
reported cyanosis and in 1936 
made the following decision : “The 
Council held that the available 
evidence does not justify the ac- 
ceptance of trichlorethylene for 
use as a general anesthetic and 

1. Striker, C.; Goldblatt, S.; Warm, I. S., 
and Jackson, D. E.: Clinical experiences with 
use of trichlorethylene in production of over 
Ra analgesias and anesthesias. Anesth. & Analg. 
14:68-71, March-April, 1935. 

2. Herzherg, M.: Histology of tissues of ani- 
mals killed by prolonged administration of con- 


centrated vapour of trichlorethylene. Anesth. & 
Analg. 13:203-204, Sept.-Oct., 1934. 
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postponed consideration to await 
(a) solution of the question of 
potential toxicity of decompo- 
sition products of the drug and 
(b) development of the evidence 
to substantiate the claims for its 
clinical use as a general anes- 
thetic.’ 

No further work was published 
regarding this agent in this coun- 
try, apparently as a result of the 
Council’s report. An interesting 
side light occurred in 1936: Krantz 
reported its use in angina (1 cc. 
inhaled with relief of pain) before 
the A.M.A. The newspapers, 
through the Associated Press, 
described this as a new cure for 
angina since Krantz, in explaining 
the relief of pain without sleep, 
mentioned the possibility of di- 
latation of the coronary arteries 
as a function of the drug. Krantz‘ 
found it necessary to write a letter 
for publication stating that tri- 
chlorethylene was not a cure for 
angina. 

It remained for Hewer of Lon- 
don, England, to create an interest 
in the use of this agent, as a con- 
sequence of preliminary investi- 
gation by Chalmers, a chemist. In 
1941 Hewer’® reported 127 admin- 
istrations of trichlorethylene 
mainly to casualties from Dun- 
kirk. The patients ranged in 
ave from 14 months to 81 years. 
The one death in the series oc- 
curred not from trichlorethylene 
but from air embolism. Otherwise 
the report was entirely favorable, 
and there has been little change 
in the technics of trichlorethvlene 
administration since. One month 


3. Use of trichlorethylene for general anes- 
thesia, Preliminary Report of Council on Phar- 
macy and Chemistry. J.A.M.A. 107:1302, Oct. 
17, 1936. 

4. Queries and Minor Notes. J.A.M.A. 106: 
‘85. Feh. 8, 19364. 

5. Hewer, C. L.: 
halation anaesthetic. Brit. M. J. 
21, 1941 


se a as in- 
:924-927, June 
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later Hewer found it necessary to 
write a letter to the British Medical 
Journal cautioning against ill-ad- 
vised use of the drug since the 
supply was exhausted by demand 
shortly after the publication of 
his first article. In 1942 he pub- 
lished a general article in Medical 
Press and Circular stating that at 
least 30,000 anesthesias had been 
administered with this agent. 

In the United States enthusiasm 
Was not so great, particularly after 
the publication of an article by 
Waters and Orth® concerning 
rather dire cardiac effects of this 
agent. As we shall point out sub- 
sequently, this reasoning on the 
part of a rather influential anes- 
thesiologist was faulty, but it did 
serve to curtail the use of the 
agent in this country. 

In 1944 Carden’ pointed out the 
reaction of soda lime and _ trich- 
lorethylene. One writer reported 
its use in 40,000 cases without 
complication referable to its ad- 
ministration.’ Many studies were 
done on the decomposition pro- 
ducts, tissue reactions, and meta- 
bolic reactions, and in no instance 
was it found to be deleterious in 
the pure form. 


PHYSICAL AND CHEMICAL PROPERTIES 


Trichlorethylene (CHCI:CClI>) 
has the following properties: It 
is a colorless liquid with a sweet, 
fruity, chloroform-like odor. The 
boiling point is 87 C., and the 
agent is nonflammable and non- 
explosive. The concentration for 


6. Waters, R. M.; Orth, O. S., and Gillespie, 
N. A.: Trichlorethylene anesthesia and cardiac 
rhythm. Anesthesiology 4:1-5, Jan. 1943. 

7. Carden, S.: Hazards in use of the closed- 
circuit technique for Trilene anaesthesia. Brit. 
M. J. 1:319-320, March 4, 1944. 

8. Ostlere, G.: Role of trichlorethylene in 
general anaesthesia. Brit. M. J. 1:195-196, Jan. 
31, 1948. 
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anesthesia is 0.75 to 1.25 per cent. 
Ixcretion is mainly from the 
lungs, although there is some ex- 
cretion from the kidneys as tri- 
chloracetic acid. Byproducts of 
oxidation are dichloracetyl chlo- 
ride, carbon monoxide, hydrochlo- 
ric acid, and phosgene. Soda lime 
reacts with trichlorethylene to 
form dichloracetylene. 


ADVANTAGES TO USE 


Trichlorethylene is a_ potent 
agent that produces analgesia 
with light hypnosis. An important 
advantage is that it is nonflam- 
inable and nonexplosive. Induc- 
tion is pleasant with little salivary 
stimulation. Onset of action is 
rapid and recovery is rapid. There 
is little metabolic effect with a low 
incidence of nausea and vomiting. 
The agent is inexpensive. 


DISADVANTAGES TO USE 


The principal disadvantages of 
trichlorethylene are the lack of 
relaxation and the occurrence of 
bradycardia and arrhythmias and 
tachypnea. The agent has a high 
boiling point and low volatility. 
It cannot be used with soda lime, 
it burns skin, and it reacts with 
the rubber parts of the anesthe- 
sia machine. 


TECHNICS OF ADMINISTRATION 


3efore discussing the technics 
of using trichlorethylene, | would 
like to emphasize four points: 

1. Trichlorethylene produces 


analgesia, or pain relief, without 
pronounced hypnosis. It is the 
only inhalation agent so far dis- 
covered that has this property. 
For this reason, some alteration in 
our concept of the depth of anes- 
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thesia for operative procedures 
must be made. 

2. In spite of its low hypnotic 
power, trichlorethylene is a potent 
and potentially dangerous agent 

dangerous when pushed beyond 
its field of usefulness. Its potency 
lies between that of chloroform 
and ether. 

3. Morbidity from the use of 
this agent comes from impurities 
Anesthetists should use a known 
product and take extreme pre- 
cautions against the possibility of 
decomposition. 

4. Anesthesia today is seldom 
produced by a single agent. We 
have come to prefer the use of 
small amounts of two or more 
drugs to produce the desired plane 
of anesthesia. Trichlorethylene is 
another useful agent; it is not a 
substitute for other forms of anes- 
thesia. 

The technics for administration 
of trichlorethylene may be divided 
into three groups: (1) alone with 
oxygen or air; (2) in conjunction 
with nitrous oxide; (3) as a sup- 
plement to intravenous or other 
inhalation agents. 

When trichlorethylene is ad- 
ministered alone, the usual ob- 
jective of its use is analgesia. The 
Cyprane or Stephen inhaler may 
be employed. This is the method 
that is used in the production of 
pain relief in labor. The inhaler 
is charged with 15 cc. of the agent, 
and the orifices permitting the 
intake of air are adjusted by in- 
dicators on the rim of the inhaler. 
Karly in labor the arrow is set at 
the one quarter mark and then 
gradually increased as the pains 
become more severe. The patient 
iXinstructed to use the inhaler by 
placing the mask over her face 
and taking several deep breaths as 
she feels the contraction begin. 





February, 1953 


The onset of analgesia is rapid. 
Along with the relief of pain the 
subject usually experiences a 
flushing of the skin, giddiness, and 
a ringing in the ears. The first 
few breaths may cause _lacri- 
mation and cough, but these soon 
pass as the patient becomes ac- 
customed to the odor of the agent. 
lf administration is begun early 
in labor, the analgesia produced 
is generally satisfactory until the 
head of the fetus reaches the 
perineum. Supplementary medica- 
tion, such as demerol, may be 
given if necessary. For delivery 
additional anesthesia, such as 
pudendal or saddle block anes- 
thesia, nitrous oxide, or even ether 
may be used. The technic of ni- 
trous oxide-trichlorethylene des- 
cribed later is probably the most 
satisfactory. Amnesia is almost 
complete when trichlorethylene is 
used for labor, and patients find 
it most satisfying. 

The inhaler technic can also 
be used for such procedures as 
suturing lacerations, dressing 
burns, removing stitches, and cys- 
toscopy. The patient must be 
taught confidence by a demon- 
stration of the onset of analgesia 
before success is attained. Should 
the patient inadvertently pass into 
a deeper plane of anesthesia, the 
mask will fall away from the face, 
and the patient will awaken with- 
in thirty to sixty seconds. How- 
ever, analgesia persists for one to 
three minutes after the awaken- 
ing, ample time thus being al- 
lowed to resume inhalation. 

The safety of this method of 
administration is unquestionable. 
None of the signs of overdosage 
has been known to appear when 
trichlorethvlene is thus self ad- 
ministered. In a recent personal 
communication Stephen of Duke 
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University stated that no cardiac 
arrhythmias had been detected by 
electrocardiograms in a large 
series of patients using this tech- 
nic during labor. 

Nitrous oxide and trichlorethyl- 
ene can be used for anesthesia for 
operations requiring little or no 
relaxation. For example, the com- 
bination serves well in dilatation 
and curettage, tendon repair, 
plastic repair involving skin 
grafts, radical mastectomy, and 
hip nailing. The induction is car- 
ried out with a mixture of 75 per 
cent nitrous oxide and 25 per cent 
oxygen. As soon as the patient 
has taken six to eight respirations, 
trichlorethylene is added slowly. 
Induction requires three to five 
minutes and should not be hur- 
ried. The signs of anesthesia are 


‘not so clear cut as they are with 


the use of other agents, and since 
the satisfactory working range of 
trichlorethylene is rather limited, 
considerable practice is required 
to maintain the patient in this 
narrow range. The deepest plane 
safely attainable with nitrous ox- 
ide and trichlorethylene is stage 
III, plane 1 (Guedel). However, 
many procedures can be carried 
out successfully without deeper 
anesthesia; whereas if an attempt 
is made to deepen the anesthesia, 
the situation becomes worse in- 
stead of better. 

During induction vague wander- 
ing movements of the arms and 
hands may occur and apparently 
represent a moderate excitement 
phase. Usually, these pass as the 
anesthesia deepens, but should 
they persist, it is better to give a 
small dose of barbiturate or cur- 
are than to increase the adminis- 
tration of trichlorethylene. When 
anesthesia is deepened to past 
the first plane, one of two things 
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results: either an increasing res- 
piratory rate or sudden respira- 
tory arrest. We have not experi- 
enced the latter reaction, although 
it is reported to occur. 

Once the desired plane is at- 
tained, as indicated by onset of 
automatic respiration, a 50-50 per 
cent mixture of nitrous oxide and 
oxygen is employed, with inter- 
mittent administration of trichlor- 
ethylene as required. It is well 
to stress here that trichlorethylene 
vaporizes slowly, and very little 
is necessary for proper results. 
Seldom is it necessary to place 
more than 1 ounce in the vapor- 
izer, this being sufficient for eight 
to ten hours’ usage. 

During maintenance of anesthe- 
sia signs of overdosage are respir- 
atory, and the signs of under- 
dosage are respiratory.” The eye 
signs are unreliable, the eyeballs 
continuing in motion throughout 
anesthesia. Although the pulse 
rate generally decreases, as it does 
in cyclopropane anesthesia, this 
cannot be relied upon. Should the 
decrease become too severe (a 
rate below 50 a minute), atropine. 
gr. 1/300, given intravenously will 
relieve the vagal stimulation re- 
sponsible for the bradycardia. So 
only the respiratory signs remain. 
The earliest sign of overdosage is 
an increased respiratory rate.” 
Normally, with this agent the 
rate lies between 20 and 30 per 
minute, that is, slightly higher 
than would be expected with other 
agents. Should the rate increase. 
administration of trichlorethvlene 
should be discontinued, and the 
content in the patient’s system 
should gradually be eliminated 


9. Enderby, G. E. H.: The use and abuse of 
trichlorethylene. Brit. M. J. 2:300, 1944. 
10. Whitteridge, D., and Bulbring, E.: 


Changes in activity of pulmonary receptors in 
anaesthesia and their influence on respiratory 
behaviour. Brit. Med. Bull. 4:85-88, 1946. 
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through the expiratory valve. The 
rate will generally decrease to its 
previous level over a period of five 
minutes. Then administration of 
trichlorethylene is resumed, This 
may occur a second or third time, 
but in each instance a return to 
normal will occur if trichlorethy]- 
ene is withheld and adequate time 
allowed. If the rate is allowed to 
remain rapid for too long a period, 
it may continue throughout ad- 
ministration regardless of reduc- 
tion of trichlorethylene in the in- 
haled atmosphere. 

Respiratory arrest responds to 
the same treatment, with the ad- 
dition of satisfactory artificial 
respiration by pressure on the re- 
breathing bag. 

An occasional patient shows an 
irregular respiratory rhythm al- 
though it may not be rapid. On 
careful examination it is found 
that the length of each respiration 
varies, particularly the expiratory 
phase, some being short and crisp 
and others longer and slightly ir- 
regular, even though the over-all 
picture is that of automatic 
breathing. This type of irregular- 
ity also reponds to the temporary 
removal of the agent. 

Two more signs are found in 
underdosage. As anesthesia light- 
ens, respirations gradually become 
slower and quieter, and just as 
they reach a “flattering” quiet- 
ness, stridor develops. If anesthe- 
sia has been of short duration 
until this moment, the movements 
of the hands and feet will recur. 
It must be remembered that the 
respiratory rate and depth of anes- 
thesia depend upon the degree and 
se¥erity of the surgical stimulus. 
An inadequately anesthetized pa- 
tient will show many variations in 
respiration, but if carefully watch- 
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ed for, this state may be detected 
before any difficulty arises. 

The combination of trichlor- 
ethylene with other agents is also 
useful. For instance, induction of 
anesthesia may be carried out 
with the intravenous administra- 
tion of a barbiturate, followed by 
nitrous oxide and trichlorethylene. 
Ether may be used in small 
quantities with these agents to 
produce deeper anesthesia. The 
small amount necessary is rather 
astounding. These technics are 
particularly useful in cases where 
intratracheal intubation is neces- 
sary but light anesthesia desir- 
able, such as in plastic operations 
about the face. 

Patients generally react from 
nitrous oxide and trichlorethylene 
within three to five minutes after 
removal of the mask. When the 
administration is for short opera- 
tions, the patient can almost al- 
ways move from the stretcher to 
the bed on his return from the 
operating room and is able to 
walk within fifteen minutes. Dur- 
ing longer administrations, where 
other agents are employed with 
trichlorethylene, the reaction time 
may be as long as thirty minutes. 
Occasionally, a patient may sleep 
several hours. This should be 
taken as an indication that too 
much trichlorethylene has been 
given. Nausea and vomiting 
should occur in no more than 10 
per cent of the cases. Prolonged 
nausea and vomiting is also an 
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indication of too much trichlor- 
ethylene. 

Trichlorethylene has been 
given to all age groups. It is now 
recommended, however, that it 
not be given to infants under the 
age of 2 years, since respiratory 
arrest and convulsions have been 
reported in this group with some 
frequency. So far as I can deter- 
mine there is no upper limit of age. 
Possible contraindications to its 
use, other than the need for re- 
laxation, are the presence of car- 
diac irregularities and advanced 
pulmonary disease. Adrenalin 
should not be administered dur- 
ing anesthesia with trichlorethyl- 
ene." 


SUMMARY 


To obtain satisfactory results 
with trichlorethylene, it is neces- 
sary to know its complete physical 
and pharmacologic properties. 
Therefore it is my suggestion that 
anyone who anticipates using this 
agent should read at least the 
references given in this article and 
preferably review the entire liter- 
ature on this agent, which in- 
cludes only about fifty short 
articles. 

Failure to obtain results with 
this agent is not so often the fault 
of the agent as it is the fault of 
the administrator. 

11. Stephen, C. R., and Slater, H.M.: Newer 
anaesthetic agents in children, with special 


reference to trichlorethylene and kemithal. Anes- 
thesiology 12:135-144, March 1951. 
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TRICHLORETHYLENE IN OBSTETRIC 
ANESTHESIA AND ANALGESIA — In 
obstetric anesthesia and analgesia 
throughout the years numerous 
agents have been employed, each 
having its own distinct advan- 
tages and disadvantages. Chloro- 
form, used in many places, has a 
narrow margin of safety. Open 
drop ether, while still the safest 
in the hands of the inexperienced, 
has its disadvantages, as does ni- 
trous oxide-oxygen, alone or in 
combination with ether. Cyclopro- 
pane, while excellent for the ac- 
tual delivery, is not a satisfactory 
intermittent agent and is an ex- 
plosion hazard. Pentothal sodium, 
while ideal for the mother, is defi- 
nitely depressing to the fetus. 
Caudal anesthesia, while satisfac- 
tory, is impracticable, owing to the 
difficulty of administration. Sad- 
dle block or low spinal anesthesia, 
while ideal from the standpoint of 
pain relief and absence of fetal de- 
pression, reduces the power of the 
abdominal muscles and stops vol- 
untary bearing-down. 

[ should like to discuss the 
most recently investigated and re- 
ported analgesic and anesthetic 
agent, trichlorethylene. My dis- 
cussion is based largely on our 
experience with its clinical appli- 
cation at the Memorial Hospital, 
Wilmington, Del. 

Trichlorethylene was first de- 
veloped as an inhalation agent in 
1941 by Hewer and has been 
widely used in England and Can- 
ada. It is made in England and 
Canada under the trade name 


“Trilene” and in the United States 
under “Trimar.” 

Trilene is_ trichlorethylene 
stabilized by the addition of 
thymol (0.01 per cent) and specifi- 
cally prepared for anesthesia and 
analgesia. To Trimar a harmless 
blue dye has been added. 

Trilene is a volatile liquid with 
an odor similar to that of chloro- 
form and has a boiling point of 
86-88 C. Trilene vapor is nonflam- 
mable when mixed with air at 
ordinary temperatures and pres- 
sures, nonexplosive, and nontoxic. 

The patient shows no signifi- 
cant change in blood pressure; the 
pulse rate varies, with bradycar- 
dia being more common than 
tachycardia. The agent may cause 
rapid, shallow respirations but has 
no irritating effect on the res- 
piratory passages. Nausea and 
vomiting are rarely seen. Liver 
function and kidney function have 
been proved to be unimpaired. 

Definite contraindications and 
complications to its use are (1) 
arrhythmias, (2) bradycardia, and 
(3) rapid, shallow respirations. 
One patient in our series de- 
veloped an arrhythmia. Adminis- 
tration of Trilene was immediate- 
ly discontinued. Several patients 
had bradycardia. One, after sev- 
eral inhalations, had a pulse rate 
of 60 a minute. Administration of 
Trilene was discontinued for a 
time and restarted. After several 
inhalations the second time her 
pulse rate was 48 a minute, and 
administration of Trilene was 
stopped. Several patients had 
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rapid, shallow respirations, but 
after Trilene was withheld for a 
short time and restarted at a 
lower concentration, the patients 
suffered no ill effects. 

3ecause of the agent’s low vola- 
tility the open drop method of 
administration is unsatisfactory. 
It may be used in a cut-down 
ether container on any ordinary 
gas machine with a 50-50 per cent 
nitrous oxide-oxygen mixture. 
Since heat causes decomposition 
of the drug, the soda lime is re- 
moved, and a semiopen technic is 
employed rather than a closed, 
carbon dioxide-absorption meth- 
od. It may also be used in a 
Cyprane inhaler, which was 
specifically designed for its use. 
The inhaler is so constructed that 
by strapping it to the patient’s 
wrist, she may administer the 
agent to herself during each con- 
traction. Analgesia and amnesia 
develop after several inhalations, 
and as the patient reaches a state 
of semiconsciousness, the weight 
of the inhaler pulls the apparatus 
from the nose and mouth. Be- 
tween pains the patient dozes but 
will react quickly and talk ration- 
ally when aroused. Success de- 
pends on the co-operation of the 
patient, who must be instructed 
to use the apparatus properly. 

We have used Trilene and Tri- 
mar in a series of 450 cases during 
a period of approximately six 
months. There was no fetal de- 
pression, and the patients them- 
selves not only were very happy 
with the drug but also suffered 
few complications and unpleasant 
after-effects. We found that the 
use of barbiturates and narcotics, 
while not contraindicated, was in 
many cases unnecessary; if used, 
the dosage can be decreased by 
50 per cent or more. This agent is 
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primarily an analgesic and pro- 
duces poor muscular relaxation, 
although combined with nitrous 
oxide-oxygen it is sufficient for 
the actual delivery with the use 
of low forceps. Most patients, 
when questioned later, had abso- 
lute amnesia concerning the labor 
and delivery periods. 

Administration of Trilene is 
started on a primipara at 5-6 cm. 
dilatation of the cervix and on a 
multipara at 3-4 cm. dilatation. 
The multipara who previously 
had precipitate labor without 
anesthesia before the arrival of 
the anesthetist now benefits from 
Trilene and relief from pain. The 
excitement stage is minimal or 
completely eliminated. 

The nurses in the labor and 
delivery rooms feel that the use 
of Trilene definitely reduces or 
eliminates vomiting during the 
labor period. 

A few patients having cesarean 
section under spinal anesthesia 
received inhalations of Trilene, 
primarily because of their objec- 
tion to remaining conscious. 

A patient with eclampsia, ad- 
mitted in a semi-comatose con- 
dition with severe hypertension, 
was placed in an oxygen tent until 
operation because of the danger 
of pulmonary edema and cardiac 
failure. Cesarean section was per- 
formed under local anesthesia. 
Oxygen was administered by nas- 
al catheter with Trilene inha- 
lations. This management was 
successful in keeping her quiet 
with no after-effects. 

In conclusion, trichlorethylene 
anesthesia and analgesia can be 
produced easily, quickly, efficient- 
ly, and cheaply with safety and 
a minimum of after-effects. 
Susan Prince, R.N., Memorial 
Hospital, Wilmington, Del. 
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RecraL PENTOTHAL SopiuM AN- 
ESTHESIA FOR CHILDREN. — In all 
of the hospitals in Memphis we 
have used solutions of pento- 
thal sodium varying in strength 
from 214 to 10 per cent but have 
decided that a 5 per cent solution 
is optimal for rectal anesthesia 
for children. Of this 5 per cent 
solution, 0.4 ce. per pound of 
body weight is administered. In 
the preparation of the patient for 
anesthesia an enema is given six 
to eight hours before anesthesia 
is administered. Plain water or 
saline enemas are used to prevent 
the irritation of the bowel mucosa 
and the subsequent production of 
mucus caused by soapsuds en- 
emas. Older children are given 
atropine sulfate hypodermically, 
in amounts that are calculated ac- 
cording to their age and weight, 
approximately forty-five minutes 
before the anesthetic solution is 
administered. Atropine sulfate is 
not considered desirable for chil- 
dren under 214 years of age be- 
cause by thickening the secretions 
it increases the possibility of 
mucus plugs in young children. 

| always try to talk to my little 
patients about the “dream medi- 
cine” that they are to receive be- 
fore its administration, and their 
co-operation is excellent. After 
the anus is well lubricated, a soft 
rubber catheter of appropriate size 
is inserted past the anal sphincter. 
The required amount of a 5 per 
cent pentothal sodium solution is 
drawn into a Luer syringe and 
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injected at the rate of 20 cc. per 
minute. After the injection the 
catheter is removed, and a strip 
of adhesive tape is placed across 
the buttocks in such a manner as 
to produce some pressure against 
the anus in an effort to help the 
patient retain the solution. 

Up through August 1952 I have 
used this method in 207 cases in 
Memphis hospitals. None of the 
patients showed any abnormal 
sensitivity to pentothal sodium 
administered rectally. We did not 
use test doses on any of the pa- 
tients. [lowever, a supply of oxy- 
gen and respiratory stimulants are 
always kept available. 

There are many advantages to 
rectal anesthesia with pentothal 
sodium, but the greatest satisfac- 
tion stems from the friendly atti- 
tude of the child towards the anes- 
thetist in contrast to the attitude 
of the child who has been held 
down and put to sleep with ether 
by the open drop method. In ad- 
dition, the anxious parents watch- 
ing the child see it go peacefully 
to sleep in its room instead of 
having to be carried screaming 
to the operating theatre. 

We feel that the rectal admin 
istration of pentothal sodium has 
earned a well deserved place in 
the armamentarium of every mo- 
dern and well trained anesthetist. 
Particularly is this true with 
reference to anesthesia for chil- 
dren.—GERTRUDE O’KELLEY, R.N., 
Memphis, Tenn. 
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Jury Howtps Hospirat Nor Li- 
ABLE FOR SUICIDE OF MATERNITY Pa- 
TIENT WITH PosTPARTUM PsyCHo- 
sis.'—A patient in a nonprofit hos- 
pital jumped from the window 
while suffering from postpartum 
psychosis. The patient’s private 
physician and a special nurse had 
been in the room with her until a 
few minutes before the occur- 
rence, when at the physician’s 
direction the nurse left to make 
a telephone call requested by the 
patient. The suicide took place 
while the physician either went 
into the hall or stood in the door- 
way, with his back to the patient, 
to ascertain if the nurse had made 
the call. 

On appeal, the majority opinion 
of the court said that the hos 
pital knew or should have known 
of the patient’s mental disturb- 
ance and, under the circum- 
stances, was under a duty to use 
reasonable care to prevent her 
from injuring herself. A question 
of fact was presented for the jury 
as to whether the hospital was 
negligent in failing to advise the 
physician of her condition and 
irrational behavior before the 
suicide, and to take any measures 
whatsoever to safeguard her other 
than to tuck in the bedclothes on 
her bed. 

The dissenting opinion of the 
remaining justice favored dismis- 
sal of the case on the ground that 
the deceased’s physician and her 
private nurse were present and in 
charge just before the irrational 


1. Murray v. St. Mary’s Hospital, et al., 
113 N.Y.S., 2d 104 


act that brought about her death. 
Under the circumstances, the 
physician or the private nurse 
should have sent for a hospital 
nurse or attendant if they intend- 
ed to leave the patient without 
surveillance by them even for a 
short period. No notice was given 
the hospital authorities of such 
actions on the part of experienced 
professionals, and they were not 
bound to anticipate them. 

A new trial was ordered and 
resulted in a verdict by the jury 
on Sept. 18, 1952, in favor of the 
hospital, the complaint being dis 
missed on the ground that there 
was no negligence on the part of 
the hospital. 

Hospital LIABLE FoR INJURY TO 
PATIENT CAUSED BY ANOTHER IN- 
TOXICATED PATIENT.* In antici 
pation of the patient’s discharge 
from the hospital after an appen 
dectomy, the sutures were re 
moved. Another patient came into 
the ward in an intoxicated con 
dition and threw himself upon the 
bed of the first patient and then 
struck him in the abdomen adja 
cent to the incision. As a result of 
the blow, injury resulted to the 
first patient. 

The evidence indicated that on 
other occasions the intoxicated 
patient had staggered into the 
same ward in a drunken condition. 

In the light of the unpredictable 
behavior of an intoxicated person 
as a well recognized source of 

(Continued on page 56) 
2 Sylvester V Northwestern Hospital of 


Minneapolis, 53 N.W. 2d 17 Minnesota: 
April 18, 1952 
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Horton, B. T.: Histaminic cephalgia. 
Journal-Lancet 72:92-98, Feb. 1952. 

“Histaminic cephalgia is a dis- 
tinct clinical entity which recent- 
lv has been recognized and des- 
cribed. It is a unilateral headache, 
and occurs chiefly in males. The 
average age of the patients is 
more than 40 years. Pain is 
the outstanding symptom. So 
severe and frequent are the at- 
tacks of pain that practically every 
patient had contemplated suicide. 
Patients have termed it ‘suicide 
headache.’ While several of them 
have thought of suicide, | have 
never known one who has carried 
out his threat, probably because 
of the short duration of the attack 
and the fact that he feels entirely 
normal between attacks. The pain 
is usually sudden and severe in 
onset, but is of short duration, 
lasting usually less than an hour 
and often subsiding abruptly. It 
is unilateral and involves the 
region of the orbit and the temple, 
but may extend to the upper jaw. 
occasionally the lower jaw, and 
even into the occipital area, the 
neck and shoulder. It does not 
follow the anatomic distribution 
of any cranial nerve. Lacrimation 
and frequently profuse watering 
of the eye occur, and usually are 
associated with redness and slight 
edema, as well as rhinorrhea or 
plugging of the nostril and dilata- 
tion of the vessels in the painful 
area. Beads of perspiration often 


are visible on the forehead above 
the involved eye. After an attack, 
marked residual tenderness is fre- 
quently present in the pain area 


and may persist for minutes or 
even for a few hours. There are 
no trigger zones, and nausea and 
vomiting are not associated phe- 
nomena. Attacks occur once or 
several times within twenty-four 
hours but are more frequent dur- 
ing sleep. The attacks tend to 
occur in a series and may occur 
repeatedly, very often on a sea- 
sonal basis. Remissions and exac- 
erbations occur spontaneously. 
Hlorner’s syndrome is not uncom- 
mon in this type of case. 
“Histaminic cephalgia need not 
be confused with classic migraine. 
There is no hereditary back- 
ground for the attacks of hista- 
minic cephalgia. The frequency, 
severity and short duration of 
attacks (usually measured in min- 
utes); their sudden onset and 
sudden cessation; the subsequent 
remissions and exacerbations; the 
absence of cortical phenomena 
such as scotoma; the character- 
istic nocturnal attacks, as well as 
the profuse watering and con- 
gestion of the eye, rhinorrhea or 
stuffiness of the nostril on the in- 
volved side serve to distinguish 
histaminic cephalgia from _ mi- 
graine.... The objective of treat- 
ment should be twofold: (1) to 
alleviate the pain of the acute at- 
tack, and (2) to prevent subse- 
quent attacks. The intravenous 
administration of 1 cc. of dihydro- 
ergotamine (DHE 45) frequently 
will abort an acute attack in one 
to five minutes, if it is adminis- 
tered at the onset of the attack. 
In a few cases, the breathing of 
100 per cent oxygen will alleviate 
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an attack to a marked extent, es- 
pecially if the attack is mild and 
if the patient resorts to the use of 
oxygen promptly. If the attack 
has fully developed and has per- 
sisted for several minutes, it 1s 
likely to run its course irrespec- 
tive of the drug employed. A rectal 
suppository which contains 2 mg. 
of ergotamine tartrate and 100 
mg. of caffeine, if used at bed- 
time, frequently will prevent noc- 
turnal attacks. This is more effec- 
tive in preventing nocturnal at- 
tacks than is the oral administra- 
tion of ergotamine tartrate and 
caffeine. Histamine ‘desensitiza- 
tion,’ however, is the treatment of 
choice for preventing future at- 
tacks. . 

“In a careful study of 21 pa- 
tients who were having frequent 
and severe attacks of histaminic 
cephalgia, only four obtained re- 
lief of symptoms with cortisone 
therapy (usually 100 mg. daily). 
The remaining 17 patients did 
respond to histamine desensitiza- 
tion after they received cortisone. 
I have had essentially the same ex- 
perience with the use of ACTH.” 

AnearN, R. E., ann Marsuaur, C. J.: 
Minimal spinal anesthesia for cesarean 
section. New York State J. Med. 50:1591- 
1594, July 1, 1950. 

“We feel that the bad reputa- 
tion that spinal anesthesia in ob- 
stetrics has acquired is chiefly the 
result of overdosage and, second- 
arily, lack of care and understand- 
ing on the part of the anesthetists. 

.. This is a report on 60 con- 
tinuous cases of minimal spinal 
anesthesia for cesarean section.... 
\We found that when Demerol and 
scopolamine were given, the pa- 
tients seemed to tolerate the oper- 
ation under spinal anesthesia 
alone most effectively. If at anv 
time the patient experienced pain, 
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she was given pentothal sodium 
solution by slow continuous drip. 

We have had the greatest 
measure of success by using 5 mg. 
of pontocaine or 14 ce. of a 1 per 
cent solution combined with J/ cc. 
of 10 per cent glucose solution. 
The total volume of solution for 
use then is 1 cc. As a general 
rule, a satisfactory level of anes- 
thesia reaching to just above the 
umbilicus will result. Out of 
the entire group, two cases may 
be classified as complete failures 
and needed additional anesthesia 
other than the spinal even to be- 
gin the operation. ‘Twenty-three 
received nothing but the ponto- 
caine. Most of the others began 
to complain of discomfort near 
the end of the operation and re- 
ceived pentothal.” 


Bernstine, M. L.: Concerning anes- 
thesia for cesarean section. West. J. Surg. 
60:39-45, Jan. 1952. 

“In a recent review of 75 ce- 
sarean deaths it was found that 
one-sixth were due to the anes- 
thesia or to the complications of 
the anesthesia. ... It is the object 
of this paper to present the over- 
all picture of the agents and 
methods of anesthesia in cesarean 
section and the consensus of opin- 
ion of specialists in this field. 

A certain amount of personal 
opinion of the writer derived from 
experience is included. .. . It 
may be stated that local anesthe- 
sia is the safest method for ce- 
sarean section, both for the 
mother and fetus. The complica- 
tions which may occur are a toxic 
reaction from the agent used or 
an effect from the adrenalin if this 
is used... . The use of adequate 
premedication is lacking in ce- 
sarean sections. This is one of the 
most important things contribut- 
ing to the success of the local in- 
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filtration method. Consequently, 
there is always present the ner- 
vous and anxious patient... . A 
commonly stated indication for 
this method is the cardiac patient. 
It is difficult to prove scientific- 
ally that emotional strain is harm- 
ful to this patient, but clinically, 
we all know that it is. Conse- 
quently, how much of the safety 
of the local is offset by the ner- 
vous tension of the patient? ... 
“The patient, to have local anes- 
thesia, must have the situation 
well explained to her beforehand. 
The infiltration must be adequate, 
and most important, there must 
be a period of waiting for the 
agent to exert its maximum effect. 
Ikxtreme gentleness must be ex 
ercised in the handling of tissues 
and the operation confined to the 
anesthetized areas. i pidural 
anesthesia is not technically easy, 
the results are not certain, and 
the anesthesia takes some time to 
become etfective. ... The largest 
percentage of articles on cesarean 
section anesthesia appearing in 
the literature is on spinal anes- 
thesia. ... If spinal is to be given, 
the dosage and volume should be 
small because in pregnant women, 
possibly due to the increased in- 
tra-abdominal pressure, the anes- 
thesia tends to rise to high levels. 
Of all reported methods of 
anesthesia, spinal shows the high- 
est percentage of accidents. There 
is also in pregnant women an in- 
creased intra-abdominal pressure 
which tends to change spinal fluid 
dynamics and especially to propa- 
gate the drug to higher levels. ... 
It is a rare occasion that a baby 
born under uncomplicated spinal 
anesthesia does not cry loudly 


and spontaneously. It is this fac- 
tor that is so desired in cesarean 
.. Continuous spinal has 


section, . 
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been suggested as the method 
offering this control and safety to 
the mother with a lack of fetal 
effects... . Recently, White stat- 
ed that those babies born under 
spinal anesthesia did not fare as 
well in the immediate antenatal 
period as those born under gen- 
eral anesthesia. Upon investiga- 
tion it was found that those babies 
born under spinal anesthesia were 
wide awake and crying as soon as 
the uterus was opened. Because 
of this fact these infants swal- 
lowed fairly large amounts of 
amniotic fluid. They later regur- 
gitated this fluid during the an- 
tenatal period with a great deal 
entering the lungs. To overcome 
this she advised gastric intuba- 
tion with removal of this fluid. ... 
“The technic for continuous 
caudal is not entirely easy and 
skill comes only with experience. 
It is especially difficult in a preg- 
nant woman because it usually is 
done in a lateral position. It is 
certainly not the anesthetic of 
choice for the occasional anesthe- 
tist or for the busy obstetrician 
who must work alone. Its indica- 
tions are few. General anes- 
thesia may be administered to a 
patient about to undergo a ce- 
sarean section either by inhalation 
or by intravenous route. Theorett- 
cally, it may be given rectally, but 
this is never used, All of the 
agents used, no matter how given, 
have some effect on the fetus, al- 
though in a varying degree, and 
it is this factor which must be 
seriously considered. Naturally, 
all agents vary in their. relative 
safety depending on the ability of 
the person administering them... . 
Ethyl Chloride V inethene 
Chloroform ... may be dismissed 
as not at all satisfactory for anes- 
thesia for cesarean section. 
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iether .. 


than any other agent. ... The 
fetus is only anesthetized and is 
not anoxic due to the high oxygen 
levels present. With other 
more suitable agents which are 
less irritating and offer an easier 
induction, it is best to avoid ether 
unless absolutely forced to use 
it.... Ethylene... is a safe and 
nonirritating agent that may be 
used for cesarean section. It is of 
low potency and may be inade- 
quate in the hands of some. . 

It is to all intents and purposes 
impossible to maintain adequate 
anesthesia for a cesarean section 
with nitrous oxide if enough oxy- 
gen is given, lam recom- 
mends a trilene-oxygen-ether se- 
quence as valuable in’ cesarean 
section. Trichlorethyvlene 
rapidly passes the placental bar- 
rier and in a short period of time 
there is a build-up of the drug in 
the fetus to a level considerably 
higher than the maternal circu- 


. can be used with more 
satety by the unskilled operator 
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lation... . Of all known agents to 
the lay public and the surgeons, 
pentothal without a doubt is the 
most popular. With a rapid 
surgeon it affords a most pleasant 
anesthetic that is reasonably safe. 
Hlowever, it is not a good choice 
if the surgeon is at all slow. ... 
\With other more desirable meth- 
ods available, is best to avoid 
pentothal. ao" 

“Of all general anesthetics for 
cesarean section cyclopropane is 
probably the best. With 
modern medicine as it is now, it 
is not the purpose of any special- 
ist in any branch of medicine to 
just ‘get away with something,’ 
but rather to supply to the patient 
the safest, most efficient, and most 
comfortable brand of medical 
practice that he can. With these 
facts in mind then, it is sugge sted 
that the best methods for anes- 
thesia in cesarean section are, 
cvclopropane for a general anes- 
thetic and continuous spinal for 
a regional anesthetic.” 





Michigan Ave., Chicago 3, Illinois. 
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To the Agatha Hodgins Educational Loan Fund 


| hereby donate $__________- to the Agatha Hodgins Educational Fund, 
which is “designed to extend financial assistance to graduate nurse 
anesthetists in obtaining further education and training to become 
qualified instructors, or to instructors who desire and need additional 
training to become better qualified.” 
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Checks should be made payable to: American Association of Nurse Anesthetists, for 
Educational Fund, and sent to: American Association of Nurse Anesthetists, 116 S. 











MOST ECONOMICAL 


oom, Whatever Your Technique 


‘ee wi The totally enclosed or circle 

filter technique is, of course, 

: Kesso™ the most economical ever 

by Me ye: employed in inhalation 


anesthesia. 





But not so when nitrous 
oxide-oxygen mixtures are employed without the use of ether. 


With fractional rebreathing 
techniques, the straight-flow 
method necessarily used with 
ordinary flowmeter-type 
equipment, is sometimes 
most expensive. 


L-n is scientifically designed 
with flowmeters plus the 
famous Nargraf Head. This 
provides the intermittent 
automatic flow which is the 
most economical method yet 
devised for fractional re- 
breathing techniques. 


For complete informa- 
tion, write today for L-n 
Brochure. 
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PsycHOLocy, THE NURSE AND THE Pa- 
TIENT. By Doris M. Odlum, M.A., B.A., 


MRCS. LR.CP., DPM. Dip. Ed. 
Senior Psychiatrist, Elizabeth Garrett An- 
derson Hospital, London, Cosultant Psvcho- 
therapist, West End Hospital for Nervous 
Diseases, London. Cloth. 114 pages. Lon- 
don: Nursing Mirror, 1952. 

In reading many books on nurs- 
ing subjects, one often finds that 
the word “patient” is discarded 
and that the word “case” predom- 
inates. It is therefore refreshing 
to read a book such as this in 
which the patient-nurse relation- 
ship dominates the entire text. 

(One has the feeling after com- 
pleting the book that an evening 
has been spent in a most satisfy- 
ing way, in listening to a kind and 
sincere person who loves human 
beings and has tried to help one 
group of them—nurses—to under- 
stand and help another—patients. 
Nurses will be better nurses for 
having read this book. 

CarpioLocy For Nurses. By Walte: 
Modell, M.D., F.A.C.P., Assistant Professor, 
Cornell University Medical College, Associ- 
ate Cardiologist, The Beth Israel Hospital 
and The Hospital for Joint Diseases. Cloth. 
246 pages. New York: Springer Publishing 
Co., 1952. 

With the increasing interest in 
diseases of the heart, the nurse 
must constantly increase her 
knowledge of the terminology, 
diagnoses, and treatments. This 
text is published to present this 
material as a unit in order that 
the subject will be better under- 
stood by nurses. Nurse anesthe- 
tists will find the entire subject of 
interest. In addition to a review 
of the problem, there are special 


parts of the book, such as those 
on cardiac anomalies, operations 
on the heart, and drugs in treat 
ing heart disease, that will be of 
particular interest. 

PrincipLes, Proptems, AND PRACTICES 
OF ANESTHESIA FOR THORACIC SURGERY. 
By Henry K. Beecher, M.D., Henry Isaiah 
Dorr Professor of Research in Anesthesia, 
Harvard University; Director, Department 
of Anesthesia, Massachusetts General Hos- 
pital, Boston. Cloth. 65 pages. Springfield, 
Ill.: Charles C Thomas, Publisher, 1952 
$2.50 

\nother of the American [Lec 
ture Series, this small book is a 
reprint of a paper that appeared 
in Archives of Surgery. As a thor- 
ough discussion of the problems 
of anesthesia in thoracic surgery, 
this will be a useful addition to 
the libraries of schools of anes- 
thesia as well as those of individ 
uals who are confronted with the 
problems of thoracic surgery. 

In addition to the management 
of the more common operations 
involving the lung, there are chap- 
ters on special problems, such as 
cardiac surgery, thymectomy, and 
transthoracic gastric surgery. 

TeacHing Metuops in Pusric Heart 
Nursing. By Kathleen M. Leahy, R.N., 
M.S., Professor of Nursing, University of 
Washington, and Aileen Tuttle Bell, R.N., 
M.P.H., Formerly Health Educator, Seattle 
and King County (Washington) Depart- 
ment of Public Health. Cloth. 220 pages, 
8 illustrations. Philadelphia: W. B. Saun- 
ders Co., 1952. 

The information contained in 
this hook is specifically directed to 
the methods of teaching in public 
health nursing. However, the ma- 
terial may be readily adapted to 
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Specialty - - Blue Babies! 


That’s Why Many Obstetricians Prefer 


This McKesson Resuscitator 


The “Vable-Top” Feature of this Resuscitator is highly re- 
garded by many obstetricians. 
The blue baby is laid directly over the equipment—-an ef 
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other special fields of nursing. 
The material is well organized 
and comprehensive. The person 
who is confronted with the pros- 
pect of teaching will find the book 
useful in preparing a plan of 
teaching. Specific illustrations of 
teaching methods are included. 
Others who may be responsible 
for group discussions, forums, or 
panels will also find valuable as- 
sistance. Tips for learning to ap- 
pear on radio and television to aid 
community programs and to pre- 
pare exhibits will be useful to 
teachers in any branch of nursing. 





LEGISLATION 


(Continued from page 45) 
danger, said the court, it follows 
that where the hospital knew, or 
in the exercise of reasonable care 
ought to have known, that one of 
its patients was so intoxicated as 
to stagger when walking, it ought 
reasonably to have anticipated, 
although it had no actual knowl- 
edge that such patient was pos- 
sessed of vicious or aggressive 
tendencies when drunk, that to 
permit him to wander about the 
hospital unguarded was likely to 
result in injury to other patients. 
The hospital consequently was 
liable for any injury that proxt- 
mately resulted from his intoxi- 
cated condition, although it could 
not have anticipated the particular 
injury that did happen. 

The dismissal of the complaint 
in the lower court was reversed 
on appeal, and a new trial ordered. 

MinnNrEsotra HospitraL RESPONSI- 
BLE FOR NEGLIGENCE OF RESIDENT 
PHYSICIAN IN RouTINE MEDICAL 
CARE OF PATIENT.*—A Minnesota 


3. Moeller ct al. v. County of Ramsey et al., 
1 C.C.H. Neg. Cases (2nd) 9 
Aug. 1, 1952. 


Minnesota; 
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court has held for the first time 
that a resident physician in a hos- 
pital who receives his compen- 
sation from the hospital while 
providing medical care as a part 
of regular hospital routine is a 
servant of the hospital so as to 
make the hospital liable for his 
negligence under the doctrine of 
respondeat superior. 

In this case, a patient, aged 5, 
developed ulcerated pressure 
sores when the traction applied 
to his broken leg was left on for 
too long a period. The county 
welfare board, which operated the 
hospital, took the position that 
the hospital was not liable for the 
negligence of a resident physician. 

\While the staff physicians had 
the final responsibility for the 
care of patients, the court ob- 
served that this supervision did 
not extend to duties that the 
residents performed as a part of 
hospital routine. The jury deter- 
mined that the resident’s negli- 
gence was in his failure to per- 
form these routine duties properly. 

EMANUEL Hayr, LL.B.. Counsel 
for A.A.N.A. 
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is preferred by more 
anesthetists than 

any other CO: absorbent 
on the market 


SODASORB’S overwhelming acceptance by the 
profession is based on actual performance. 
Its high absorbent power is a direct result of 
its unique, coral-like granular structure. Each 
knobby, porous granule presents maximum 
absorption area — no flat surfaces to stack 
and block intergranular circulation of gases. 

SODASORB has long shelf life. It is free 
from unpleasant odors and objectionable 
heating. It is safe, stable and highly resistant 
SODASORB, WILSON Reg. U.S. Pat. of, 0 dusting and breakage. Despite its 
acknowledged superiorities, SODASORB costs 
no more to use. 


Order SODASORB genuine Wilson Soda 
Lime from your hospital supply house, or 
write for free technical data now. 


DEWEY and ALMY Chemical Company 


Cambridge 40, Mass, ® Montreal 32, Canada 
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Classified Advertisements 


FOR SALE: One Gwathmey Waters 
Metric Cabinet Gas Machine, price 
open, also new laryngoscope; am re- 
tiring. Write your offer to Estelle 
Bloom, 38 Commodore Apartments, 
Louisville 2, Ky. 


NURSE ANESTHETIST: For 276 
bed general hospital. Pleasant work- 
ing conditions. Salary open. Complete 
maintenance if desired. Liberal em- 
ployee benefits. Anesthesiologist in 
charge of department. State qualifi- 
cations and salary desired in first let- 
ter. Apply: Personnel Director, Law- 
rence and Memorial Association Hos- 
pitals, New London, Conn. 


ANESTHETISTS WANTED: Busy 
suburban hospital near Chicago. New 
nurses’ residence. (Apartments avail- 
able for married anesthetists.) Starting 
salary $315 per month and complete 
maintenance which is equivalent to 
$415. After sixty days $330 per month. 
Vacation, sick leave, Blue Cross In- 
surance, and free life insurance. Mac- 
Neal Memorial Hospital, Berwyn, III. 


NURSE ANESTHETIST—New 100 
bed approved general hospital. Good 
working conditions with complete 
maintenance. Salary open. Located in 
central North Carolina. Apply to Ad- 
ministrator, Stanly County Hospital, 
Albemarle, N. C. 


TWO NURSE ANESTHETISTS 
NEEDED IN TEACHING HOSPI- 
TAL to complete staff of four nurse 
anesthetists working forty-four hours 
a week with full-time M.D. Week 
ends off. Call twice a week. Write or 
telephone to: Dr. Marianne Johnson, 
Massachusetts Eye and Ear Infirmary, 
243 Charles St., Boston 14, Mass. 
WANTED: Nurse for positive pres- 
sure and intubation. $4,500-6,000 part 
time. Mount Morris Tuberculosis Hos- 
pital, Mount Morris, N. Y. 


NURSE ANESTHETISTS for 150 
bed community hospital. Four nurses, 
full time M.D., all agents and technics. 
Good opportunity for advanced train- 
ing. Full maintenance and one month’s 
vacation. Two and one-half hours from 
Boston and New York. Write G. J. 
Carroll, M.D., William W. Backus 








Hospital, Norwich, Conn. 


WANTED: Anesthetists, three; 450 
bed teaching hospital. Department di- 
rected by medical anesthesiologist, 
staffed by medical resident personnel, 
and six nurse anesthetists. Southern 
city with cultural advantages. $350 per 
month with full maintenance. Periodic 
increases in salary. Liberal vacation 
and sick leave. Apply: C. A. Robb, Su- 
perintendent, Roper Hospital, Charles- 
ton, S. C. 


WANTED: Nurse anesthetist in ap- 
proved A.M.A. and A.C.S. 350 bed 
general hospital. No OB call. Salary 
open. Call or write Sr. Mary As- 
sumpta, St. Joseph’s Mercy Hospital, 
Ann Arbor, Mich. 

WANTED: Nurse anesthetist, be- 
ginning salary $3,646, plus mainten- 
ance, pension and sick benefits. Two 
weeks’ vacation and holidays. Depart- 
ment headed by anesthesiologist. R. J. 
Sullivan, M.D., Philadelphia General 
Hospital, 34th & Curie Avenue, Phil- 
adelphia 4, Pa. 


ANESTHETISTS: Urgently needed 
for 162 bed general hospital expanding 
to 247 bed. One hour from Pittsburgh. 
Maintenance, sick leave, holiday time, 
month vacation in addition to salary. 
Write: Administrator, Charleroi-Mo- 
nessen Hospital, North Charleroi, Pa.; 
or telephone collect: Charleroi 3-5661. 


NURSE ANESTHETIST: Well or- 
ganized department performing 8,500 
anesthesias per year. Modern, well 
equipped, 400 bed general hospital 
constructed in 1941. Salary. range: 
$275-370. Apply to: Director, The 
Delaware Hospital, 14th and Washing- 
ton Sts., Wilmington 1, Del. 


TWO NURSE ANESTHETISTS: 
For 125 bed general hospital. Salary 
open. Full maintenance. Apply to: 
Superintendent, Maine Eye and Ear 
Infirmary, Portland, Maine. 
OPPORTUNITY FOR NURSE 
ANESTHETIST IN HAWAII. Ap- 
ply to: Administrator, Kapiolani Ma- 
ternity and Gynecological Hospital, 
Honolulu, T.H. Travel expense from 
west coast advanced. Hospital situ- 
ated 10 min. from Waikiki Beach and 
10 min. from downtown Honolulu. 
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WANTED IMMEDIATELY: Nurse 
anesthetist. Department covered by 
twelve with 7,000 anesthetics per year. 
Apply: Director of Anesthesia, Henry 
Ford Hospital, Detroit, Mich. 
WANTED IMMEDIATELY: Nurse 
anesthetists for 700 bed general hos- 
pital. Pleasant working conditions. 
Salary open. Complete maintenance. 
Liberal employee benefits. Apply to: 
Personnel Director, Grady Memorial 
Hospital, Atlanta, Ga. 


WANTED: Nurse anesthetist; gen- 
eral hospital, 700 beds; Salary $3800- 
4200, yearly increments $100. Vacation 
and sick time; full maintenance pro- 
vided. Address: A. G. Chmelnik, M.D., 
Department of Anesthesiology, City 
Hospital, 116 Fairmount Avenue, 
Newark, N. J. 

NURSE ANESTHETIST position 
available in 435 bed hospital. $350 start- 
ing salary; two weeks’ vacation with 
pay; 40 hour week; no Sundays on call. 
Write: Seymour Brown, M.D., Direc- 
tor, Department of Anesthesiology, St. 
John’s Hospital, St. Louis 10, Mo. 
NURSE ANESTHETISTS (2) 
A.A.N.A. membership required. Salary 
$360.00 per month, plus meals, private 
room and bath in new women’s resi- 
dence, and laundry. Social Security 
and private pension plan. Apply: Ad- 
ministrator, The Reading Hospital, 
Reading, Pa. 

NURSE ANESTHETISTS, two, for 
150 bed new general hospital, fine 
staff, excellent surroundings and 
working conditions, lovely community, 
$350 per month, full maintenance. 
Write J. C. Blair Memorial Hospital, 
Huntingdon, Pa. 

NURSE ANESTHETIST for 200 
bed hospital, located in a city of 
90,000; approved by A.M.A. and A.C.S. 
Staff three nurse anesthetists; $400 
beginning salary for new graduates 
with overtime after forty hours; one 
month vacation; rotating call. Living 
accommodations available in vicinity. 
Apply: Administrator, St. Mary’s 
Hospital, Saginaw, Mich. 


NURSE ANESTHETIST capable of 
working into position of assistant ad- 
ministrator. New 38 bed _ hospital; 
Heidbrink gas machines. Share call 
and work with another anesthetist. 
College and industrial city of 6,000. 
Inquire Robert Houfek, Supt. Ripon 
Municipal Hospital, Ripon, Wis. 
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WANTED: R.N. ANESTHETISTS. 
General hospital; 175 beds. Salary 
open. Social security and liberal em- 
ployee benefit. Apply: Administrator, 
St. Joseph’s Hospital, Lorain, Ohio. 
WANTED: A beautiful. new, mod- 
ernly equipped 200 bed general hos- 
pital will open about March 1, 1953. 
It will need several nurse anesthetists. 
Salary open, depending on experience. 
Well organized medical staff, pleasant 
environment, very attractive position. 
Apply to Washington County General 
Hospital, Box 3097, Greenville, Miss. 
MINNEAPOLIS, MINNESOTA: 
200 bed hospital needs one nurse anes- 
thetist to complete a staff of six; 5 
day week; $325 a month. Write: Di- 
rector, St. Barnabas Hospital, 920 So. 
7th St., Minneapolis, Minn. 
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Southern Openings 


Attractive Salaries 


MEDICAL 
PLACEMENT SERVICE 
15 Peachtree Place, N.W. 

Atlanta, Georgia 











WANTED: Two nurse anesthetists 
for 240 bed hospital. Salary open. 
Partial maintenance provided. Apply 
the Administrator, Charleston General 
Hospital, Charleston, W. Va. 

NURSE ANESTHETIST wanted at 
once. Salary $322 to $392 per month. 
580 bed modern equipped county hos- 
pital. Active staff participation. Com- 


munity 125,000 population. U.S.A. 
citizenship required. Administrator, 
Kern General Hospital, Bakersfield, 


Calif. 

WANTED—Two nurse anesthetists 
for modern, new, 210 bed hospital in 
Los Angeles near Hollywood. Super- 
vision by anesthesiologist. No obstet- 
rical call. Starting salary $400 per 
month to qual’fied anesthetists. Ap- 
ply: Walter J. Mezger, Administrator, 
4867 Sunset Blvd., Los Angeles 27, 
Calif. 
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ANESTHETIST: NURSE. For 
small community 18 bed _ hospital. 
Salary dependent on experience. Apply 
Superintendent, Port Allegany Com- 
munity Hospital, Port Allegany, Pa. 
TWO EXPERIENCED NURSE 
ANESTHETISTS—FEMALE. One 
straight night duty. A.A.N.A. mem- 
bers, eligible for New York registra- 
tion. Salary $400 per month includes 
meals and laundry. 100 bed hospital. 
Duties include surgical and OBS 
Anes. Apply Lynnard W. Herrington, 
South Nassau Communities Hospital, 
Rockville Centre, Long Island, N.Y. 
NURSE ANESTHETIST: 160 bed 
general hospital. Liberal employee 
benefits, social security, periodic 
raises, complete maintenance. Salary 
dependent on qualifications. R. L. 
Moser, Admr., Cleveland County Hos- 
pitals, Shelby, N. C. 

NURSE ANESTHETIST for 250 
bed hospital, well equipped and fully 
approved, predominantly surgery. Top 
salary, meals and laundry furnished, 
good hours, sick leave, vacation and 


holidays. Apply Administrator, Mid 
State Baptist Hospital, Nashville, 
Tenn. 


ONE NURSE ANESTHETIST- 
150 bed hospital; $350 per month and 
maintenance. Department directed by 
medical anesthetist. State experience. 
Apply to Director of Anesthesia, St. 
Francis Sanitarium, Monroe, La. 


NURSE ANESTHETIST: 250 bed 
general hospital. Starting salary $300 
per month plus full maintenance, va- 
cation, sick leave, etc. Apply Ohio 


Valley Hospital, Steubenville, Ohio. 


NURSE ANESTHETIST (A.A.N.A. 
member): 200 bed general hospital. To 
increase department now consisting of 
one anesthesiologist, four nurse anes- 
thetists. Salary dependent on qualifi- 
cations. Write Administrator, Samari- 
tan Hospital, Troy, N. Y 
IMMEDIATE OPENINGS AVAIL- 
ABLE: A.A.N.A. members, two nurse 
anesthetists needed. Obstetric anes- 
thesia in a very active department 
with 350 to 400 deliveries monthly. 
Eight hour rotating shifts: $350 a 
month beginning salary with room 
and laundry; 50% of anesthesia fee 
per case for second call. Social Secur- 
ity, and very pleasant working con- 
ditions. Apply: Administrator, Good 
Samaritan Hospital, Dayton, Ohio. 
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NURSE ANESTHETIST: 153 bed 
general hospital, beautiful country sur- 
rounding, 23 miles from Philadelphia. 
Salary open. Complete maintenance. 
Social security coverage. One month’s 
vacation, s.ck leave and holidays. Al- 
ternate night and week-end calls with 
two other nurse anesthetists. Apply: 
N. W. Skillman, director, Chester 
County Hospital, West Chester, Pa. 


WANTED — Nurse anesthetists for 
£00 bed teaching hospital. Staff of 
three anesthesiologists, three residents, 
ten nurse anesthetists. Cash salary 
$4606.08 annually with merit rating 
increases. One month’s paid vacation, 
fifteen days’ sick leave annually which 
can accumulate to ninety days. Only 
emergency operations on Saturday. 
Please reply to: Anesthesia Depart- 
ment, Medical College of Virginia, 
Richmond 19, Va. 

ANESTHETIST: A.A.N.A. member. 
250 bed general hospital. Starting sal- 
ary $350. Automatic increases to $380. 
Laundry provided. 40 hour week. No 
obstetrics. Liberal vacation and per- 
sonnel policy. Social Security. Sutter 
Hospital, Sacramento, Calif. 
ANESTHETIST. Michael Reese 
Hospital with active teaching program 
needs two nurse anesthetists to com- 
plete enlargement of its staff. 40 hour 
week, vacation, other benefits. Salary 
$450 per month. Apply Chas. L. 
Hutchinson, personnel director, 29th & 
Ellis Ave., Chicago, III. 


NURSE ANESTHETIST: 350 bed 
approved general hospital 20 minutes 
from New York City. Salary from 
$260-$320 per month with full main- 
tenance. 40 hour week. Special bonus 
for call duty. Average one night per 
week call. Four weeks’ vacation plus 
7 paid holidays. Department headed by 
anesthesiologist. Write Box D-80, 
Journal A.A.N.A., 116 S. Michigan 
Ave., Chicago 3, IIL. 


WANTED — NURSE ANESTHE- 
TIST: For 175 bed modernly equip- 
ped hospital accepting only private 
patients. Located in the heart of 
Tidewater, Virginia—easily accessible 
to the beaches, colonial Williamsburg, 
Jamestown and other points of his- 
toric interest. No call after 11:00 P.M. 
Salary open. Apply to Mrs. Mildred 
L. Bradshaw, R.N.. Superintendent of 
Nurses, Leigh Memorial Hospital, 
Norfolk 7, Va. 
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WANTED: Nurse anesthetist; 300 
bed hospital in industrial city. Com- 
fortable living accommodations; pleas- 
ant working situations. After first 6 
months hospital pays Blue Cross pre- 
miums, also Blue Shield medical and 
surgical benefits. Salary $350 per 
month. Sister Mary Regina, Mercy 
Hospital, Hamilton, Ohio. 

NURSE ANESTHETIST—For ap- 
proved pediatric hospital. Write Ad- 
ministrator, Milwaukee Children’s Hos- 
pital, 721 North 17th St., Milwaukee 
3, Wis. 


NURSE ANESTHETIST: Five days, 
40 hours, two weeks paid vacation, 
six paid holidays, on call every third 
week, $550 per month. Hillside Hos- 
pital, Klamath Falls, Oregon. 





Opportunity 
eral hospital. Salary open 
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* 
McLaren General Hospital 
. ° . 
Flint 2, Michigan 
NURSE ANESTHETIST 
minimum $400.00 per month, with 
special bonus for call duty. Sick leave with pay, twelve days 
yearly, accumulative to thirty-six days; social security coverage ; 
group hospitalization insurance; pension plan, after two years of 
service; six paid holidays per year; two weeks vacation vearly. 
For complete information write to: 
Personnel Director 
McLaren General Hospital 
401 Ballenger Highway 
Flint 2, Michigan 
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NEEDED: Nurse anesthetist to work 
with physician group in new 300 bed 
general hospital. Located in Eugene, 
Oregon. Salary open. Prefer younger 
nurses who are A.A.N.A. members. 
Forty hour week, very little “call” 
duty, and little O. B. duty. Regular 
vacations and holidays. Variety of 
adequate apartments available near 
hospital. Apply to: Dr. C. W. Fluke, 
Sacred Heart Hospital, Eugene, Ore. 





ANESTHETIST-NURSE. 600 bed 
approved general hospital; liberal per- 
sonnel policy. Salary dependent upon 
experience. Apply, Personnel Director, 
Good Samaritan Hospital, Cincinnati 
20, Ohio. 






in new 243 bed gen 
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Classified Advertisements 


NURSE ANESTHETISTS: For ap- 
proved general hospital. Must be able 
to administer latest types anesthetic 
agents. Salary $310 to $360 per month 
plus full maintenance. Annual vacation 
and sick leave. Retirement benefits it 
desired. Apply: Super.ntendent, Rob- 
inson Memorial Hospital, Ravenna, 
Ohio. 

REGISTERED NURSE ANES- 
THETISTS. Permanent and vacation 
relief positions open for surgery and 
obstetrical departments. Paid over- 
time. Extra pay for night duty. Auto- 
matic pay increases. Living accom- 
modations available. Apply: Chief 
Nurse Anesthetist, Harper Hospital, 
Detroit 1, Mich. 

ANESTHETIST for modern 85 bed 
hospital and clinic. Position open; 
good salary, hospital insurance, social 
security, medical care in addition to 
salary. Inquire Woodland Clinic Hos- 
pital, Attention Administrator, 650 


Third St., Woodland, Calif. 
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ANESTHETIST wanted to complete 
staff of three. 275 bed hospital located 
in the state capital and business center 
of newly developing North Dakota oil 
industry. Sick leave after six months; 
two weeks paid vacation after one 
year. Write Sister M. Paul, Director, 
St. Alexius Hospital, 9th and Thayer 
Sts., Bismarck, N. Dak. 


WANTED: Two nurse anesthetists; 
450 bed hospital, approved A.A.N.A. 
training school, good working condi- 
tions, 6 nurse anesthetists on staff at 
present with medical anesthesiolo- 
gists. Write Director Department 
Anesthesia, Lancaster General Hos- 
pital, Lancaster, Pa. 


TWO NURSE ANESTHETISTS to 
expand our anesthesia department in 
new addition which includes new 
surgical and obstetrical departments. 
We will have 375 beds. Pleasant work- 
ing conditions; liberal personnel pol- 
icies; salary open. Write to Assistant 
Administrator, Madison General Hos- 
pital, Madison, Wis. 











who demand smarter uniform styling, ultra quality fabric and 
superior workmanship. Finest Sanforized, mercerized poplin used. 
aN BACK 
“3 No. 908 — Two piece suit. x <€ view 
¢: Surgical collar and concealed fh hem, 
" gripper fasteners. Short (—\! Js r 
f 4 sleeves. Six gore skirt. t| |i ah 
| 2 Sizes 10-12-14-16-18-20 Li \ 7 \ae ray 
pny Wg 
g ad) . . by | 0 
/ é % No. 900 — Two piece suit. ' | 
y ’ Convertible collar — belted 2% eee best 
: < back — long sleeves. Six ™ / | 
i i gore skirt has two pockets. ae 
| 4 Sizes 12-14-16-18-20-40-42 
® Both Styles only ............ ... $8.98 each 
4 nd 
ORDER TODAY .... send 
. bust, waist and hip measurements 
A and size worn now—Postage pre- —_ 
| paid if payment is enclosed with 
order. Or, if your prefer, C.O.D. 
Money back if not completely 
No. 908 satisfied. 
No. 900 
SMARTEX UNIFORM COMPANY 
119-121 East 59 Street New York 22, N. Y. 
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BROMURAL prescribe Bromural for daytime sedation, 
; one tablet every three to five hours. For 
sleep, 2 or 3 tablets upon retiring or 


when wakeful during the night. 
BROMURAL, brand of Bromisovalum, mono- 


bromisovalerylurea, is available as 5-grain tab- 
iJ lets and in powder form. 


DF blluderbeoll lop 


ORANGE, NEW JERSEY 
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cin, or other antibiotic solutions with 


without bronchodilator substances. 


mittently or continuously. 





It produces a fine mist of droplets of 
microscopic size. These droplets are carried 
in the oxygen stream and may be delivered 
through tubing into tents, masks, catheters, 


or tracheotomy tubes. It can be used inter- 


Its use is suggested for laryngeal tracheal 


bronchitis, bronchial infections of newborn, 


NEW NCG HUMIDIFIER-NEBULIZER severe tracheal bronchial infections 
OPERATES 8 HOURS PER FILLING adults, spasmodic cough, bronchiectasis. 


in — ae ; , asthma and chemical bronchitis. 
rhe new NCG Humidifier-Nebulizer may 


be used to produce a high humidity in an 
oxvgen tent or with mask, catheter, o1 


tracheotomy tube to furnish 100% humid- | 


itv into the trachea. It may also be used in NATIONAL CYLINDER GAS COMPANY 
aerosol therapy with penicillin, streptomy- 840 N. Michigan Ave. Chicago 11, Ill. 
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ANESTHESIA 


With Emphasis on the Nurse Specialist 


VIRGINIA S. THATCHER 


Editor, American Association of Nurse Anesthetist Publications 























J. B. LIPPINCOTT COMPANY 


East Washington Square, Philadelphia 5, Pa. 





[| CASH HISTORY OF ANESTHESIA, $5.00 


ENCLOSED 
PA Esmee 


[_] CHARGE ADDRESS____—— a 
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Please send me —_-___. copies of Thatcher, 


what is 


“OXYGEN 
DOSAGE ? 


This motion picture 

has been approved by the 
Committee on Medical Motion 
Pictures of the 


Imerican College of Surgeons. 


Trade-Mark 
OXYGEN U. S. P. <4 


The term “Linde” is a registered trade-mark 
of Union Carbide and Carbon Corporation. 


Effective oxygen dosage is the percentage of oxygen 
required to overcome anoxia. BUT the type of administering 
apparatus capable of delivering that percentage to the 
patient is essential also. The two are interdependent. 

*’ Oxygen Dosage and Techniques.” a 16mm, sound and 
color motion picture reviews the apparatus required to 
administer the various concentrations of oxygen prescribed 
for clinical conditions where anoxia exists. Running time 
is less than 30 minutes. It is available for showings to 


physicians, interns, and graduate nurses. 

THERE IS NO CHARGE FOR THE USE OF THIS FILM 
Your County Medical Society may wish to include this 

motion picture as part of one of its programs. 


Linde Air Products Company 

A Division of Union Carbide and Carbon Corporation 
Oxygen Therapy Department 

30 East 42nd Street, New Yerk 17, N. Y. 


| would like to show “Oxygen Dosage and Techniques” to the 


County Medical Society or 





— _____Hospital Staff on_______(Date) 
have , 
» an. ant teens © 16mm. sound projector 
pecan amnimmeion M.D. 
—- ___ (Address) 
_ 7 (City)____(Zone)- _ State) 





Purity 


Ohio developed the first practical 
manufacture and purification of 
Cyclopropane. It meets the re- 
quirements of U.S.P. Its quality 
is constantly high and uniform. 
Cylinders are rigidly inspected, 
cleaned, reconditioned and 
sealed for protection. 
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Dependalle Sewice 


A complete service network — 
more than 500 dealers and 31 
branch offices — continually 
aware of your requirements 
and ready to fill your needs 
promptly and efficiently. 


Available upon request — Booklet No. 243, 
listing reprints on analgesia and anesthesia 
— Medical Gases Catalog No. 2040. 
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Ohie Medical Gases 
Oxygen * Nitrous Oxide * Car- 
bon Dioxide * Cyclopropane * 
Ethylene * Helium and mix- 
tures * Laboratory Gases and 
Ethyl Chloride . . . and Trimar 
(trichloroethylene U.S.P.) 


<i 
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OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 
Madison 10, Wisconsin 


On West Coast: Ohio Chemical Pacific Company, 
San Francisco 3 


In Canada: Ohio Chemical Canada Limited, Toronto 2 
Internationally: Airco Company International, 
New York 17, N.Y 


(Divisions or Subsidiaries of Air Reduction Company, Inc.) 





